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CHARLES WHIT E, ob 


OF MANCHESTER, 


FELLOW or THz ROYAL SOCIETY. 
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8 your extenſive Knowledge and 
good Taſte command the Efteem 
of all that profeſs or love the Liberal 
Arts and Sciences, I have thence pre- 
ſumed to addreſs the following Sheets to 
you; being well aſſured, that if they 
ſhall have the good Fortune to meet with 
your Approbation, I need not be anxious 
about their Reception elſewhere. 


Were 


DEDICATION. 


Were your Character, Sir, leſs diſ- 
tinguiſhed, the Obligations I am under 
to your Goodneſs, would. alone, be Mo- 
tives ſufficient to make me gladly embrace 
this Opportunity of publicly expreſſing 
my warmeſt Gratitude, and of teſtifying 
the perfect Eſteem with which I am, 
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1 e VLour moſt obliged. 


Humble Servant, 


HENRY CLARKE. 
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PREFACE. 


T may, perhaps, have the Appearance of Va- 
nity to attempt to write upon a Subject which 
ſeems already to have been quite , exhauſted, 
But as the Utility of Perſpective begins now to 
appear to every one, and is no longer looked 
upon merely as a genteel Accompliſhment, | but 
as a moſt neceſſary Acquiſition ; I preſume, an 
Attempt to render this agreeable Art more eaſy 
and intelligible to the Learner, will not be thought 
impertinent. Indeed, I do not pretend to offer 
any Thing new in Principle; but the Method I 
have obſeryed, I flatter myſelf, will be found to 
be better adapted to the Capacities of Youth, 
than what is propoſed in any Treatiſe that has hi- 
therto appeared on the Subject. In order to be 
well informed in this Particular, I have been at 
the Trouble of collecting all the different Treatiſe 
of Perſpective I could hear of, both in our own. 
and other Languages; and from a Compariſon it 
appears, that while the one Part have written 
purely for Mathematicians, the other have treat- 
| 78 * ed 


een 


eld the Subjett in o Iimited a Manner, that the 


Reader could not from thence acquire the leaſt 


Ice of the Frineiples of the Art he was endea- 


un to learn. 


The Philips, ven witch this Method of 
Perſpective is founded, is ſo'obvious to the Un- 
derſtanding, that it is a Matter of Surprize, it 
has not been univerſally received by the Conndiſ- 
ſeurs. Por What can be more eaſy vo conceive, 
chan, if a Plane of Glaſs be fer betwhet our Eye 
and an Object, that the Rays, in paſſing from the 


Obje&t to the Eye, will, vy their Interſection with 


the Glaſs, there exhibit an exact Repreſentation 
df whatever the Eye is directed to. The Buſineſs 
then of this Method of Perſpective (and it is the 


only rational one) appears to be nothing more 


than the finding of choſe Points of Interſection. 


This } is done in Leſſon I. in ſo plain and fimple 


A Manner, that the Method 'of Operation ts 


Ino en by © bare" ThfpeRion. Indeed, "the De- 


monſtration given to this fundamental Propofi- 
| Xibn, may not be comprekended by every one; 


but, perhaps, to ſũch it may be thought a fuß- 
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| that when: the. Planes, are all brought into one, 
or extended on the Ground Plane, the Thread. 

or Viſual Ray, ſtill interſects the Picture in the 
ſame Point, in a ſtraight Ling to the Eye, _ 


When the firſt Leſſon is clearly underſtood, 
the main Point is accompliſhed. For as Lines, 
Planes, and Solids, of whatever Figure, may 
be eaſily conceived to conſiſt of Points, the Per- 
ſpectiye of them may be foupd by this ape ge: 
neral Rule. This alone I have often found ſut- 
ficient, to ſeveral grown Perſons, to let them in: 
to the whole Practice af PerſpeRiye, But (48 
Mr, Locke obſerves) ſince we always. find the 
Minds of Youth are opened by Degrees, and that 


it is Exexciſe alone which opens them, it is ne- 


ceſſary for them to go through a regular Courſe 
al Leſſons, in order ta ſee the Application of this 
Rule to different Objects. Having therefore 
ſhown the Method of finding the PeripeRiye of 
a Paint, I have proceeded to Lines and Planes 
firyated on, and parallel to, the Ground Plage: 
then .haye, gone to. Lines, Planes, and Solids 
perpendicular to that Plane; and then ſhown the 
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to the ſame Plane, And in this laſt I have been 

the more particular, as it is a Part of Perſpective | 
which is ſeldom underſtood. I do not know 
any that has rendered it practical, but Kirby. 

I have thence proceeded to Sciagraphic Perſpec- 
tive, which, as it is a very effential Part in Draw- 
ing, I have conſidered every Way, both from the 
Sun and Candle. The Rules for Catoptric Per- 
ſpective are next given, when the reflecting Sur- 
face is parallel, perpendicular, and inclined to 
- the Horizon. I have then exhibited the Nature 
of Theatrical Perſpective; and alſo ſhown the 


Theory of Horizontal Pictures, or Ceiling Pieces. 


And have concluded the firſt Volume, with a 


a practical Method of taking Perſpective Views 


without the Aſſiſtance of any Inſtrument. 


In the ſecond Volume 1 have ſhown the Ap- 
| plication of the foregoing Rules to a Variety of 
Subjects; as in Architecture, to the Perſpective 
Elevations of the Orders, Arches, Doors, 
Niches, &c. with the Perſpective of various 
Modes of Buildings, Squares, Streets, Avenues, 
Kc. in Geography, to the Projections of the 

Sphere, for the Conſtruction of Maps, Charts, 

| &c. 
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&c. in Aſtronomy, to the Conſtruction of Ce- 
leſtial Planiſpheres, Analemmas, Aſtrolabas, 
Dials, &c. as alſo to the Conſtruction of Trans 
fits, Solar and Lunar Eclipſes, &c. I have 
alſo tranſlated. from that excellent Italian Piece, 
Trattato della Pittura di Lionardo da Vinci, his 
Obſervations on the Keeping f Arial Perſpectliue. 
And have concluded the Whole with ſome uſe- 
ful Hints to Painters for the Mixing of Colours, 
on the Principle of Sir Iſaac Newton's Theory. 
The inverſe Method of Perſpective I have omit- 
ted, as being of little or no. Uſe ; for any Perſon 
may find the vaniſhing Line of a Perſpective 
View, by producing any two Lines which are 
perſpectively parallel, till they interſect each o- 
ther; for that Point of Interſection will always 
be in the vaniſhing Line. Neither have I ſaid 
any Thing of the Mechanical Methods ot taking 
Views, copying Prints, &c. as thinking theſe 
beneath the Attention of the real Artiſt, who is 
ſeldom inclined to have Recourſe to ſuch Helps. 
A Camera Obſcura, indeed, is ſometimes uſeful | 
in taking the Perſpective View of a Town ; as 
it is not a very eaſy Matter to draw ſuch a Num- 
ber of Objects all in true Proportion, merely by 


* Kan 
| the Eye. But when the View is not crowded, 
nor very extenfive, the Method I have before 
| Kid down ſhould always be preferred, In the 
Catoptric Perſpective I might have ſhown the 
Principles of the Anamorphoſis, and their Rec- 
uc ation; but as this hath not an immediate Re- 


ation to the common Practice of Perſpective, I 


thought it would be rather leading the Learner 
out of his PI have therefore RET 


Such is the Plan of this Pebbles: wad 8 


however, I do not pretend to ſay hath no Im- 
perfections, for Humanum eft errare. But this 1 
will venture to affirm, that though it is as coneiſe 
as poſſible, yet it is as complete as neceſſary, 
either for the School or private Study. I have 
alſo been particularly careful to have it correct 
in the Printing, having frequently obſerved, that 
when a Work of this Kind' appears in the World, 
the greater Part of thoſe who ſet up for Judges, 
are ſo bent to depreciate every Thing to which 
they can frame the leaſt Pretence of an Objection, 
that a fingle typographical Error would be ſuf- 
, ficient for them to paſs Sentence on the whole 


It 
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It were well that thoſe who are ambitious of 
paling for Conneiſſcurs in Drawing, would make 
themſelves perfectly acquainted with the Princi- 
ples of this Art. And then we ſhould not ſo 
often meet with thoſe unjuſt Criticiſms, theſe 
Gentlemen are ſo apt to throw out indiſcriminate- 
ly without regarding the Prejudice they may do 
a Perſon's Reputation, with thoſe who may have 
an high Opinion of their aſſumed Knowledge. 

It is in this, indeed, as in moſt other Sciences, 
chut as ſbon as ſome Perſons have got a Smatter- 
ing therein, they immediately ſet up for profeſſed 
Adepts. But as ſuch muſt be ſenſible of their 
own Deficiency, (otherwiſe their Caſe is pitiable 
indeed): they ſhould be cautious how they ad- 
vance, leſt they ſhould not be furniſhed with a 
good Retreat. The Jeſuit's Perſpective has made 
more Pretenders to this Science, than any other 
Bock on the Subject. It is a mere Jumble of 
Practice without Theory, and. full of Abſurdities, 
und is therefore a very improper Book for 
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* Nothing is more common with this Author 
(and all thoſe who have copied from him) than 
to give the Perſpective of an Houſe, &c. with 
one Side parallel to the Line of Interſection, and 


the other diminiſhing into the Centre of the Pic- 


ture. Indeed there is nothing wrong in this Me- 
thod, if the Views are accounted only partial 
ones; but when the View of a Gentleman's Seat, 
&c. which makes the whole Picture, is exhibited 
by this Method, there is nothing more abſurd.” It 
is juſt as if a Painter ſhould ſhow you a fine Por- 
trait with Half the Face covered, and then leave 
you to judge of the Likeneſs from that. For as 
the Centre of the Picture is always oppoſite to the 
Spectator's Eye, is it not plain, by this Method, 
that the Houſe, &c. which ſhould be the princi- 
pal Object of his View, is only a Part of a gene- 
ral One, and that he directs his Eye to one Ob- 
ject, in order to look at another? And is it not 
cqually as. evident, that unleſs the Obſerver be 
ſituated exactly in the Front of an Houſe, it will 
be always viewed on the Angle, and muſt there- 
fore have two Points of Diminution? How ridi- 
culous then muſt a Perſon, wha has no better No- 
tions of linear Drawing than what the Jeſuits Per- 


ſpective 
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ſpective affords him, render / himſelf to the real | 
Connoiſſeur, by calling this bad Perſpeive, when, 
in Fact, there is no ther Method right, 


J have been naturally led into theſe Reflec- 
tions, by being more than once informed of the 
ill natured Criticiims, on a Perſpective View 
which I lately took of a Gentleman's:Houſe near 
Mancheſter, by a Perſon: who paſſes for a Con- 
noiſſeur in Drawing; and thoſe Criticiſms made 
merely becauſe it has two Points of Diminution 
Riſum teneatis? Whether the Defect lies in this 
Gentleman's Heart or Eye, I ſhall not pretend 
to determine, but will charitably ſuppoſe the 
latter. Perhaps the Perforation of the Uvea i 
not ſituated exactly in the Axis of his Eye. If 
ſo, the Rays of Light, after Refraction by the 
Cryſtaline and Vitreous Humours, will fall ob- 
liquely on the Expanſion of the Optic Nerve in 
the Fundus, and thereby cauſe an Obliquity of 
Viſion. In ſuch-a Caſe, his Eye may appear to 
be directed to one Object, and at the ſame Time 
the Retina be impreſſed with the Image of ano- 

ther; and therefore his | Point of Sight may be 
out of the Picture, and yet the Central Ray 
8 . thereof 
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thereof coincide with the Axis of his Eye. The 
Effect is obvious. The moſt. juſt Repreſenta- 
tion to ſuch an Eye, muſt appear to be a mere 
Anamorpbeſis. 55 
Another Abſurdity in the common Practice 
of Perſpective, which it may not be amiſs juſt to 
take Notice of, eſpecially, ſince even Pozzo 
himſelf has fallen into the Miſtake, is the Re- 
ducing of Objects of equal Magnitudes, which 
are elevated above the Centre of the Picture, 
according to the Angle they ſubtend at the Spec 
tator's Eye. This will immediately appear erro · 
neous by a bare View of Fig. 4. For, if 1, 2, 
3. 4, be Points equally diſtant from each other 
on the original Plane O R, and P E be the Per- 
ſpective Plane, and S the Eye; it is plain, that 
the Points of Interſection 1, 2, 3, 4, by the 
viſual Rays 18, 2 S. &c. will be at equal Diſ 
tances from one another, becauſe P E is parallel, 
to O R, and therefore no Reduction is neceſſary. 


A great many more Abſurdities might be 
pointed out in the Practice of Perſpective, through 
proceeding on wrong Principles. But as my In- 


tention 
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tention is not ſq much to turn Critic on others, 
as to avoid the Laſh of Criticiſm myſelf, I ſhall 


ſay no more on that Point; being well aſſured, 
that Excellence in Writing upon any Art or 
Science, depends not on the Expertneſs of de- 
tecting the Miſtakes of others, but on Docility 

and good Senſe: Which is, in Part, agreeable 
to the Sentiment of Horace, | 


Scribendi rede, ſapere eſt et principium at fons. 


Coumrnciat and MATYEMATICAL Scxoor, 
Salford, near Manchelter, June 1, 1776. 
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Axiom: 2086 


Leſſon I. A Point being given on the Ground Plane, to 
find its Place or Appearance on the Perſpeftive Plane; 
or that Point, where a Line drawn from the Specta- 

tors Eye to the given Point, will cut the Picture 27 
Lefloa II. A Line being given on the Ground Plane, to 


find its Appearance on the Perſpectiue Plane .29 
Leſſon III. To find the Ke en of any refiilineal 
Figure | 39 
Leſſon IV. To put a Square in Perſpeftive 31 
Leſſon V. To find the Perſpectiue of the Ordinate Fi- 
gures, a Pentagon and a Dodecagon | 32 


Leſſon VI. To put a Circle in Perſpectiue 
Leſſon VII. To throw the Greund Plan of an Hee in- 
to Perſpectiue in 1 
Leſſon VIII. To find the Ane of a Pale of which b 
the Height and Seat on the Ground Plane are given 3 * 
Leſſon IX, To find the Perſpective Appearance of a Paral. 
| lelogram, which is perpendicular to the Ground Plane 36 
Leſſon X To find the Perſpeftive of a Plane Figure 
ſituated on an Upright Plane 37 
Leſſon XI. To put a Cube and Parallebpipedan in Per- 
ſpectiut 38 
Leſſon XII. To find the Perſpective of a * Pillar 39 
Leſſon XIII. To find the Perſpectiue of a Pyramid 40 
Leſſon XIV. To put an Houſe in Perſpeftive © 42 
Leſſon XV. To find the Perſpectiue of an Houſe with 
an Hip- Ro, viewed * an * | ib. 
Leſſon 
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Leſſon XXIII. 


CONTENT S. 


Leſſon XVI. To find the Appearance of a Pole ns 
to the Horizon ; the Angle of Inclination, and the Si- 
tuation on the Ground Plane being gien 33 


Leſſon XVII. To find the Perſpective of a Parallelogram 


inclined to the Ground Plane, and parallel to the Line 
of Interſeftion, having the uſual Data 45 
Leſſon XVIII, To Find | the Perſpectiue of a Point, on a 
Plane inclined to the Horizon, and parallel to the Line 
of Inter ſeftion ; 46 
Leſſon XIX. To find the Appearance of a Line ſituated 
on an inclined Plane, which's is parallel to the Line of 
”  Interſeftion | 48 


Leſſon XX. To find the Perſpeftive of a Figures ſituated 


on a Plane inclined to the Horizon, and parallel to the 
Line Intenſection 50 
Leſſon XXI. To find the Appearance of a Pole incline1 
to the Horizon, and ſituated obliquely to the Line of 
InterſeFtion © | , 52 
Leſſon XXII. To find the Perſpecti ve of a Parallelb- 
gram inclined to the Horizon, and JRun obliquely 
to the Line of Interſeftion 53 
To find the 3 of a Point, 
ſituated on an inclined Plane, whith Aands obliquely 
to the Line of Interſeftion © © 55 
Leſſon XXIV. 70 „nd the Perſpeftive of a Line, 
which it ſituated en a Plane inclined to the Horizon, 


and to the Line of Interſeftion © © 56 
Leſſon XXV. To find the Appearance of a plane Figure, 


ſituated on a Plane, inclined to the Horizon, and oblique 

to the Line of Interſeftion 57 
Leſſon XXVI. To find the Perſpetive of the ſame Tri 

angle, by Vaniſhing Points 58 
Leſſon XXVII. To put an Hexabedron in Perſpettive, 


Randing upon an angular Point 61 


Leſſon 


Page 
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Leſſoo XXVIL. To find the Appearance of a Dedeca- 7 
hedron 63 
Leſſon XXIX, To find the Perſpefiive of an legſabe- 
dron 64 
Leſſon XXX. Toput a Sphere or Globe in Perſpective 66 
SCIAGRAPHIC PERSPECTIVE 79 
Leſſon XXXI. 'To find the Shadow of a Pole, which it 
pependicular to the Ground Plane ; having the Graund 
Seats, and Heights of the Light and Pole given ib. 
Leſſon XXXII. To find the Shadow of a plane Oljet, 
when it is perpendicular to the Ground Plane TI 
Leſſon XXXIII. To find the Shadows of Indclined 
Planes ; ſuppeſe an inverted Pyramid 72 
Leſſon XXXIV. To find the Shadow of > plat divens 
lar Ring | 74 
Leſſon XXXV. To find the Shadow of an Hoop ib. 
Leſſon XXXVI. To find the Shadow of a Pyramid, 
when it is intercepted by Objects flanding upon the 
round Plans 7 
Leſſon XXXVII. To find the Perſpective and Shadow 
of a Croſs, conſiſting tuo plane tO ti 6 in- 
terſecting each other in any Angle © 77 
Leſſon XX XVIII. To find the Shadow of an upright 
Plane, when the Sun is in the Plane of the Picture 79 
Leſſon XXXIX. T9 find the Shadow of a per pendicu- 
lar Plane, when the Sun is behind the Plane & the 
Pifture 80 
Leſſon XL. To find the Shadow if an vets Plane, 
wii the "Shox 'is: Deity" r or 
Pifture 81 
CATOPTRIC PERSPECTIVE 83 
Leſſon XLI. To find the Perſpeftive of the Reflexion of 
an Object, ſituated on an horizontal reflefing Plane, or 
Surface ; as Water, Glaſs, &c. 84 


co NT E N T. S. 
* | 7 
Leſſon XLII. 75 fd the Reflexion of an Objeft, oben 
ſituated above the horizontal reflefting Surface 3 as on 
a Bank by the Side of a River, &c. | 85 
Leſſon XLIII. To. ind the Reflexion of a Pole from a 
poliſbed Plane or Looking-Glaſs,, when both are perpen- 
dlicular to the Ground Plane 8 7 


Leſſon XLIV. 75 find the Reflexion of a 3 0 Pillar 


vie uued on an Angle, when the reflecting Plane is ſituated 
obliquely to the Line of Interſection 88 


Leſſon XLV. 7 find the Penſpective of the Reflexion 


of a perpendicular Pole, when the reflecting Surface or 


Glaſs is inclined to the Ground Plane 89 
Leſſon XLVI. To find the Appearance of the Reflexian 
a Pyramid, from an inclined Looking-Glaſs 91 
Leſſon XLVII. To take the requiſite Meaſurements. for 
putting an Object in Perſpetive _ ; 92 
Leſſon XLVIII. 7 find the Diſtance of the Picture 94 
IHEATRICAL PERSPECTIVE + 101 


Leſſon XLIX: To determine the Form and. Poſition of - 
the Stage ; the Vaniſhing Lines and Centres of the 
Scenery ; and the Situations and Lengths of the 
. Greoves for the ſliding and lateral Scenes 102 

HORIZONTAL PERSPECTIVE _ 106 


Leſſon L. To draw a Line upon a flat Ceiling, which 


ſhall appear, to the Eye of the Spectator, to be per- 
pendicular to the Ground Plane, or parallel to the 
Sides of the Room | 107 
Leſſon LI. To draw the Repreſentation of a Window 
upon a flat Geiling, which ſhall appear to the Spec- 
 fator's Eye, as if it were in the Side of the Room con- 
tinued upwards 108 
Leſſon LII; Directions for taking PerſpeAtive Views 
without any Sar b 110 


PRACTICAL PERSPECTIVE. 
DEFINITION S. 


E F. 3 


ERSPECTIVE, is the art of defarily 
ing on a plane the exact repreſentation of 


any object, ar ex" 


DEF.” u. 


The Origina? Plans 8838 
object is ſituated. If it be parallel to che horizon, 
and that r 
called the Ground Plane. 
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DEF. III. 


The Perſpective Plane, or Picture, is a tranſ⸗- 
parent plane, which is imagined to ſtand perpen- 
dicular to the ground plane, between the ſpec- 
tator's eye and an object. 


DEF. IV. 

The Point of Sight, is that point where the 
ſpectator's eye is placed to look upon the pic- 
D E F. * 


| | The point where the picture is cut by a per- 
pendicular line drawn from the point of fight, 


is called the Centre of the Pidture. And the diſ- 

tance between this point and the point of ſight, 

is called the Diſtance of the Picture. | 
DEF. 


PERSFRCTIVE 
DE F. VL 


The TInterſefion of an Original! Plane, is the 
line where that original plane continued cuts the 
picture. And the Iuterſection of an Original Line, 
is the point where that ec pores line brag rages 
cuts the 8 | 


DEF. VL 


A plane paſſing through the point of ſight 
parallel to an original plane, is called the Parallel 
of that plane. And a line paſſing through the 
point of ſight parallel to an original line, is cal- 
led the Prall of that line 5 


DEF. VII. 
— of « plane, and the. #a- 
niſhing Point of a line, are the interſections of 
their reſpective parallels, with _ perſpective 
1775 or picture. 


25 B 2 : D E F. 
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IVE F. . 


A line. drawn from-the,point of ſight. perpen- 
digular to a vaniſhing line, is called the Diſtance 
of that vaniſhing line. And the point where the 
vaniſhing line is cut by the perpendicular, is cal- 
led the Centre of that vaniſhing line. The diſ- 
_ tance between the vaniſhing point of a line and 
the point of ſight, is alſo called the Diſtance of 
that vaniſhing point. 


NLF... X. 

The point where a perpendicular, drawn from 
an original point, meets the line of interſection, 
is called ſimply the Seat of that point. And if 

the original point be ſituated on an inclined 
plane, the point where a perpendicular meets the 


23 ih is called the Ground Seat of that 


RT INE 
A line drawn from the ſeat of a point to the 
centre of the picture, is called the Direfing 
1 OS” Line, 


PERSPECTAVE: 2 


Eine, or DireBor of that point. And a line 
drawn from the interſection of a line to its va- 
niſhing point is alſo called the Director of that 


line. If the origin be ſituated on the 
ground plane, its directing line is called a Pri- 
mary Director; if on an inclined plane, a Se. 
condary Deen 


DEF. XII. 


The Viſual Ray, is a ſtraight line, proceeding 
from the object to the ſpectatorꝰ's eye. | 
In order that the learner may more readily 
_ comprehend the ſenſe of theſe definitions, I have 
given three different moveable ſchemes; which 
will alſo. be found of great ſervice in illuſtrating 
the different methods of operation in the follow - 
ing . * an occular demonſtration: | 


116. 1. 


15 


"Avid AI be evifbop payendienſar 


to the plane G D; and the plane 8 C be 


brought parallel thereto, ſo as the point 8 may 
"Ya 


a RACE EC AL 


be perpendicular to, or exactly over the point 
T. And let A B be an original line anyhow 
ſituated on the plane G D, and S V a line drawn 
parallel thereto. Alſo Ae thread A a 8 (be- 
ing drawn up to 8) repreſent a ſtraight line drawn 
from A to 8, and SC a perpendicular to the 
line V A. Then will the plane G D repreſent the 
Ground Plane, def. 2; T the place where the 
ſpectator ſtands, and S. his eye, or the Point of 
Sight, def. 4; ATI the Perſpective Plane, or 
Picture, def. 3; and the plane S C the Parallel 
of the original plane G D, def. 7. IN is the Line 
of Interſection, def. 6; VA the Vaniſhing Line 
of the ground plane, def, 8; and C the Centre 
of that vaniſhing line, def. 9. which is, in this 
caſe, the Centre of the Picture, def. 5; and SC 
the Diſtance of that vaniſhing line, def. 9. which 
is alſo in this caſe the Diſtance of the Picture, 
def. 5. SV. is the Parallel of the original line 
AB, def. 7. V the Vaniſhing Point of that line, 
def. 8. and SV the Diſtance of that vaniſhing 
point, def. 9. 8 are the Seats of the original 
points A, B, def. 10. and y the Interſection of the 
line A B, def. 6. The lines s C, C, and y V, 
are the Directing Lines, or Directors, of A B, 
| arp. 
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def. 11. and the lines AS, BS, are the Viſual 
Rays of the ſaid line A B, def. 12. 


* i 
F1G 2. 


Bring the plane A I perpendicular to the plane 
G D, and the point & in the plane C SZ perpen- 
dicular to the point T. Bring down the plane 
S Z, ſo that the line S Z (which is perpendicular 
to VA) may coincide with Z S. Elevate the 
plane OMX U, by bringing the plane LHM 
perpendicular to the plane G D, and let the 
plane O X thereby become parallel to the plane 
S Z. Alſo let the line S V-be parallel to A B, 
and $ C perpendicular to VA. Then will the 
planes G D, AI; the lines IN, VA, C; 
and the points 8, C, y, repreſent the ſame as in 
Fig. 1. The plane 8 Z M will alſo be the Pa- 
rallel of the original plane OMX U, def. 7. 
V Z A the Vaniſhing Line of that plane, def. 8. 
and S Z the Diſtance of that vaniſhing line, def. 
9. The line SV is the Parallel of the original 


line A B, def. 7. V the Vaniſhing point of that 
original line, def. 8. and 8 V the: Diſtance of 
, that 
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VV, aze the reſpective Vaniſhing Lines of thoſe 


\ 


„% n CNC 


that vaniſhing point, def. 9. The line 9 v is 


the Primary Director, and f V the Secondary 
Director of the line A B, def. 11. Alſo, the 
points a, 5, are the Grolhd ats of the original 
points A, B, def. 11. and therefore the line a b, 
is the Ground Seat of the original line A B. 


Rn £6 2. I} + 


Let the plane AT be raiſed perpendicular to 
GD as before, and the points 8, 8, , be all 
brought exactly over the point T, which will 
then be united in one. Bring likewiſe the plane 


Ly M perpendicular to G D, and let the planes 


VSV, V 5», thereby become reſpectively pa- 
rallel to che planes OMX U, LyM. Alſo 
let the line & 2 be parallel to the line A B, 8C 
perpendicular to V A, and & Z perpendicular 
to VV. In this Scheme as well as the laft, the 
planes GD, A I, che lines IN; VA, 8c, 
and the points 8, C, 3, are the ſame as in Fig. 1. 
The plane VS is the parallel of the original 


plane OMX U; the plane VIV the Parallel 


of Ly M, def. 7. and therefore the lines v V, 


planes 
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planes, def. 8. S is the Diſtance of the va- 
niſhing line VV, and S the Diſtance of the 
vaniſhing line V v, 4%. The line & 2 is the 
Parallel of the origin * AB, def. 7; the 
point 2. the Vaniſhing Point of that original line, 
def. 8; and & 2 the Diſtance of that vaniſhing 
point, def. 9. Alſo the line y 2 is the Primary 
Director, f 2 the Secondary Director, and ab 
the Ground Seat of the ſaid line A B, def. 10, 11. 


Note, As a perfect knowledge of theſe defi- 
nitions.is indiſpenſibly neceſſary in the reading of 
the following leſſons, the ſcholar ſhould not at- 
tempt to proceed till he thoroughly underſtands 
them; for then he will meet with few or no dif- 
ficulties through the whole book, and the reaſon 
of every operation will be almoſt ſelf-evident, 
which, without ſuch precognita, might ſeem to 
him to be involved in ee and r Hi in- 
2 | 7 


C AXIOM:S, 


6 _ PFRMACTEICAt. 


A K 1 N 8 
Or things wk are ſuppoſed to be either pre- | 
| viouſly underſtood, or evident in themſelves. 
2 | 
The intersection -f two planes is a ſtraight line. 
A 
To parallel lines may be in the ſame plane. 


A plane may Saks 1 a | Arajght line and a 
| Point, however ſituated. 


N Kain p55 
If a ſtraight line interſe& two or more parallel 
lines, they may be all in the fame plane. 


N. B. In every leſſon, I ſuppoſe the Centre 
and Diſtance of the Picture, and the Dimenſions 
and Situation of the Object, to be given. 


> LESSON 
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LESSON 9 


A Point being given on 15 Ground Plane, to fad 
its Place or Appearance on the Perſpective Plane; 
or that Point, where a Line drawn from the 
Spectator s Eye to the given Point, will cut the | 
. 


Operation. By 'the Seat. From the given 
point A, draw As perpendicular to the line of 
interſection I N. And from the ſeat 3, draw a 
ſtraight line to the centre of the picture C. 
Then, from the original point A, to the ſpecta- 
tor's eye, or point of ſight S, draw the viſual 
ray AS; the point of interſection a, with the 
director C, is the perſpective of the given 
point, or the place where 1 it 1 850 on the here 
ſpective plane. | 


By the Interſefion, In any direction draw 
AP; parallel to which draw S V; and from 
the point of interſection P, to the vaniſhing 
point V, draw the ſtraight line P V. Then 


draw 3 ray AS, and the point of in- 
C 2 terſection 


to 
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the picture in the line V y, (V P). 


28 PRACTICAL | 
' "rerſetion 4, with the director PV, is the per- 


ſpective of the original point A, as before, 


 - Demonſtration. Let the plane S VC, (Fig. 1.) 
be brought parallel to the ground plane G D, 
the point S perpendicular to the point T, and 


the thread drawn up to the eye at S. Then, 


becauſe SC is parallel to As (being both per- 


pendicular to the parallel lines V A, IN,) and 


the plane S V C parallel to the plane GD, it 
is evident, that a plane will paſs through the 
lines SC, As, (Ax. II.) and interſect the pic- 
ture in the ſtraight line C , (Ax. I.) And for 
the ſame reaſon it appears, that a plane will paſs 
through the lines SV, A y, (A P) and interſect 
Moreover, 
it is obvious, that both theſe planes paſs through 


the points 8, a, A, which points muſt therefore be 


in their line of interſection; hence the thread, 
or viſual ray, paſſing from the original point "IP 
the eye, is a ſtraight line, (Ax. 1.) And what- 
ever poſition the perſpective plane has in reſpect 
to the ground plane, if the planes GD, SV C, 

continue paralle], the viſual ray. will always be a 
8 line, becauſe the points of interſection 


8, a, 


PERSPECTIVE 29 
8, a, A, will manifeſtly continue the ſame: 
Now let the planes be ftretched out, and laid 
down on the ground plane G D; the planes 
GD, S V, being yet parallel, the thread, or vi- 
ſual ray A 8, will evidently be a ſtraight line, 
and interſe& the lines sC, yV, (PV) in the 
ſame point a; which is therefore the place where 
the original point A appears to the ſpeCtator's 
eye on the picture. 


LESSON I. 


A Line being given on the Ground Plane, to find 
its Appearance on the Per ſpeive Plane. 


Operation. By Seats, From 3, 3, the ſeats 
of the points A and B, (being the extremities 
of the given line) draw the directing lines 3 C, 
C; and from the original points A, B, draw 
the viſual rays AS, BS; which will interſe& 
the directors in the points a, 5. Join a, b, and 
it will be the perſpective of the original line A B. 


By 


%% NR MCT ICA 


By the Point of Interſeftion, | Produce D E 
to P, and draw S V parallel to E D; and from 
the point of interſection P, draw the director 
EN. And the viſual rays, ES and D 8, will 
interſect the director in the points e and d. So 


will ed be the ds of the line E D. 
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270 find the gs Fes 7 any retilinea Figure. 


We: Operation. By Seats, Find the het 
nt of the points A, B, K, by leſſon I. then join the 
A points 4, 3, &, and it will be che picture of che 
given tangle ABK. 5 a 


+» the . Treer ſoften Draw s oy parallel to 

F H, 8 2 parallel to H E, and 8 3 parallel to 

9 E. Then from the points of interſection 

| I, 2, Þ draw the e directors 1 1, 2 2, 3 33 and. 

b e f will be the perſpective of the angle 
HE. 


LESSON 


P.ERSPECTIVE: x 


tEesS ON Iv. 


To put a Square in Perſpettive: * 


Operation. Let AB CD be a given ſquare, 
of which a ſide is: parallel. to the line of interſec- 
tion. Having found the ſeats, draw the direc- 
tors to the centre of the picture, and the viſual 
rays will interſect them in the points 4 Ye; 
which being joined will give the eren of 
the ſquare. 


4 


If the ſquare be ſituated obliquely to the line 
of interſection as E F G H, find the points of 
interſection 1, 1, 2, 2, and the vauiſhing points 
1, 2; then the directors being drawn to their re- 
ſpectiye vaniſhing points, will, by their inter- 
ſections, form the figure e fg b; which will be 
the perſpective of the er when viewed on an 


angle. 


LESSON 


n PR AC TIC A1. 
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LESSON v. 


To find the PerſpeFive of the Ordinate Figures, a 
| Pentagon and a Dodecagon. 


Operation. Let P be the given Pentagon. 
Find the directing points by producing each ſide 
to the line of interſection. Then find the va- 
niſhing points, 1, 2, 3, 4, and draw the directors; 
which will form the perſpective of the n 
by their eu 


When the ane conſiſts of many ſides, the 
perſpective is moſt conveniently found by Seats. 
So to find the picture of the Dodecagon D D; 
find the ſeats of all the angular poihts ; from 
whence draw the directors to the'centre. Then 
draw the viſual rays, and join the points of inter- 
ſeftion ; and the figure made thereby will be a 
true repreſentation of the given Dodecagon.. 
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LESSON. vl. 


To 1 a Circle in Pris. 


88 By Seats, (Fig. 1.) Find the 
ſeats of any number of points in the periphery; 
from which draw the directors. Then from the 
aſſumed original points draw the viſual rays, 
which will interſect their reſpective directors in 
the correſponding parts of the periphery; theſe 
points being joined with a ſteady hand, will ſhew 
the appearance a the circle on ee $6: 
plane. 4 4 e MRI T-CEL TING; 1 


By the Paints of nen GG 2. 5 In 
any angle find the intetſections of any number 
of points in the'periphery, from which draw the 

directors to their common vaniſhing point V, 

and they will be intetſected in the correſponding 
points by the viſual rays; and thence the ap» 
pearance of the circle determined. 


D | ; It. 


It is oftentimes very convenient to circum- 
ſcribe the given cirele with a ſquare, as in Fig. 
3. drawing parallels through the points where 
the diagonals cut the periphery; and then pro- 

ceeding after the manner of ſeats. 


ILE SSON VII. 


To throw the Ground Plan of an Houſe into Per- 
-  ſpeive. _ ....\ 103 5174 


Operation. Find the feat of every angle, 
point, &c. on the ground plane. Then draw 
the directors and viſual rays, and they will inter- 
ſect each ether in the correſponding points on the 
perſpective plane. Theſe points being Joined, 
en RAR Lei 6 ation 


| Wee ene ebe ue enges 
that may a I ORE an 
e | ; 


"0 After 
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After the ſame manner may any horizontal 
plane figure be drawn ; as flagged areas, walks, 
avenues, &c, either of the ſquare, diamond, or 
groteſque forms. 


LESSON VII. 


To find the Appearance of à Pole, of which the 
Height and Seat on the Ground Plane are given. 


Operation: Find the perſpective of the point 
A as before, and draw indefinitely B E perpen- 
dicular to IN, on which take B D equal to the 
given height of the pole. From the point D 
draw DC; and from à draw ad parallel to 
B D, and it will be the appatent height of the 
pole. | ; 


For a plane being imagined to paſs through 
BD and the centre C, will paſs through a d. 
And becauſe BC and D C have the ſame va- 
niſhing point C, they are parallel; therefore 

| D 2 1 


6 FECT TOM 


ad is equal to BD, and PAP to the 
* n h 


LESSON IX. 

' To find the Per ſpettive Appearance of @ Parallele- 
gram, which is at to the an 
Plane. | 


5 Operation. Let ABCD be the given paral- 
lelogram, and A B its feat on the ground plane. 
Find the perſpective of the points A, B, as be- 
fore; and on the line of elevation take E F 
equal to A B, from whence draw FC (F V); 
and raiſe the perpendiculars ac, & d. So will 
acdb be the appearance of the given parallelo- 


gram, 


LESSON 


a 


PERSPECTIVE. 37 


PESSON 


To find the Perſpefitve of a Plane Figure fituated 
on an Upright Plane. 


Operation. Let A B be the ſeat of the given 
plane, and DE F G the given figure. Produce 
the ſides to 1, 2, 3, 43 and make E H parallel 
to'AB. Make the angle CSV equal to 
HE 4, and the angle C & à equal to HE 2; 
then will V, and a, be the vaniſhing points of 
the ſides of the figure. On the line of elevation 
Pg, take PI, P2, &c. equal to Ax, A 2, 
&c. and find the points 1, 2, 3, 4, on the 
edge of the perpendicular plane; then draw 1 V, 
2 V, 3a, 4 4, and the interſections 4e f g will 
form the perſpective of the figure DE FG. 


LESSON. 


ut PRACTICAL * 


LESSON, XI. 


| To put a Cube and Parallelopipedan in Perſpetive. 


Operation. Let the ſquare ABCD be a ſide 
of the given cube, and ed the perſpectiye of it, 
found by leſſon IV. On the line of elevation 
take L F equal to AC ; and draw the line F C. 
Draw à g perpendicular to ac; and make c , 
parallel and equal to ag, and join gh. Then 
to the centre C draw h e; and make de paral- 
lel to c, and fe parallel ts g by ſo will che 
Picture of the cube be completed. 


Is HIKL repreſent a ſide af the given 
parallelopipedon. Firſt find the interſecting and 
vaniſhing} points thereof, 1, 2; and the inter- 
ſections of the directors will form the figure 
bi k 1, which is the perſpective of the ſide of the 
folid contiguous to the ground plane. On the 
line of elevation take 2 m equal to I K, and 
draw the line m 2 ; then raiſe the perpendiculars 
ir, b P, and to the vaniſhing point 1, draw 
Tn, 
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13, po. Laſtly, make Eu, 0, each parallel to 
in, and join o, and there will be formed 3 


true repreſentation of the parallelopipedon. If 
the line 10 produced paſſes through the vaniſh». 


ing point 2, it ſhew sthat the drawing is accurate. 


= L'ESS ON = Wi: 
To find the Porpedive of vue e 3 


Operation. * ABCD he 5 a 
plan, or ſeat of the pillar on the ground plane, 
of which find the perſpective as before. From 
the ſeat of the line D C, raiſe the line of eleva- 
tion; on which take L M equal to the given 
height of the pillar, and draw the line MC. 
Then raiſe the perpendiculars de, af, and bg; 
and draw e parallel to a, and fg. to the 


centre C; and it will produce. the neu WT: 


the 27 08 * 


i it ſtands obliquely to the 3 interſec- 
_ find the interſefting and vaniſhing points 
1, 2.— 


40 PRACTICAL 


4, 2. Then draw the directors; and the inter- 
ſections will give the appearance of the baſe of 
the pillar ef g b. Make 2 f the line of eleva- 
tion, on which take 2 z equal to the given 
height of the pillar; and draw the line i 2, to 

which raiſe the perpendiculars e, FI. From 
& to the vanſhing point 1, draw I n, and raiſe 
the perpendicular mn; ſo will t true perſpec- 
tive of the pillar be had. 2 8 A 
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The learner will End little 6+ no difficulty in 


; _ theſe two laſt leſſons, if he remembers, That all 
lines which are parallel to one another in the 
. given object, will always have a common va- 
5 | niſhing poidt; for from that the reason of the 
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LESS GN III. 
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To find the Perſpective of a. Pyramid. 5 


Operation. ..Throw the ground plan of the 
pyramid into perſpective; and then imagine a 
pole 
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PERSPECTIVE a 
pole to paſs from the centre of the baſe to the 
vertex. From the centre of the picture refer 
the point e to the line of interſection, and raiſe 
the line of elevation LF, which make equal 
to the given height of the pyramid ; then 
draw FC; and the point where it cuts the per- 
pendicular e b, will be the vertex of the pyra - 

mid. Laſtly, draw ab, 4b, ch, and db; 
a ch pple of the rut ri cp 
pleted. | 


Il the pyramid 9 op. ſtands, upon its 
vertex, find the perſpective of the ground plan 


e f and the centre i, by vaniſhing points, as 
before. Then make 1 M the line of elevation: 


and draw M 1, and raiſe the perpendiculars g g, 
ee, From g draw g 2, and raiſe the perpen- 

dicular Ff. _ Laſtly, join e i, gi, and fi; and 
the perſpective of the inverted pyramid will be 


„ SIT. 


27 30: $600 vp gp 

Ane ehen 
eier wt. Dor. 65:7 « 

To put an Houſe in Perſpective. 


Operation. Let A B D E be the ground plan, 
and the angle B H D the pitch of the roof, 
Having thrown the ground plan into perſpective 
as before, raiſe the perpendiculars g b, fk; 
and on the line of elevation, take P F equal 
to the given height of the raiſing, and FH 
equal to F H. Then draw HC; and make 
bk parallel to ab; and m b, nk, k o will be the 
. —. of the rafters. The reſt is plain from 
| 0 = wm Jew 1 

4 12 E 8 8. 0 N Xv. 
T7 0 fas the Perſpedtive of an Houſe with an His 

Roof, viewed upon an Angle. | 


Operation. Let ABCD be the plan of the 
raiſing, and F E the height of the pitch. Throw 
the ground plan into perſpective, and raiſe the 

MIR indefinite 
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indefinite perpendiculars G H, I k,. L. O. 
Then, on the line of elevation, take PM equal 
to the height of the raiſing, and MN. equal to 
FE the pitch of the roof. Draw MY, NY, 
and through the interſection H draw the inde- 
finite line v7; then raiſe the perpendiculars 
dr, at, draw V, and raiſe the perpendicular 
bX: Laftly, join 7k, #K, and XO; which 
will be the perſpective of ir ons The | 
. 


LESSON XVI. 


To find the Appearance of a Pole inclined to the 
Horizon; the Angle of | Inclination, and the 
Situation on the Ground Plane being given, 


Operation. Let AD be the pole, AB its 
ſeat on the ground plane G D, and the angle 
B AD the inclination of the pole to the ground 
plane. Produce C8, and make the angle C 5 Z 
equal to the angle BAD: So will Z be the 
vaniſhing point of the line A D. Find the per- 

E 2 ſpective 


4 PRACTICAL 
ſpective of the point A by its at's; and on 
the line of elevation take's equal to B D, and 
are g and 4 Z. Then vin ad be de 
ies Po ms” TTY 


10 


| Be F pane ;the wins. Fe ©.co_ be 
brought up perpendicular to Z C, and the plane 
86 turned back into its proper ſituation, 0 
will be parallel to A B, and 5Z parallel to AD; 
becauſe the angles CsZ and B A D are equal. 
And becauſe the points A B D are in the ſame 
plane, and perpendicular to the ground plane; 
and 5g equal to B D, and perpendicular to the 
line of interſection IN; therefore 3g and 4 d 
are in the ſame plane, which is alſo perpendicu- 
lar to the ground plane GD. Hence 4 is 
the appearance of the pole AD on the perſpec- 


tive plane, 


I Ta 


PERSPECTIVE 45 


. * enn 9 : ” 
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| Oh fat the PAS > RELA ae 8 
to the Ground Plane, Cart M 


Inter ſeftion, having the aua Date, » 


Operation. . Let OMXU be the 3 

gram, O U its interſection with the ground 
plane, and L O M its angle of inclination. 
Make the angle CS Z equal to the angle 
LO M; then will Z be the vaniſhing point of 
the parallelogram. Having found the perſpec- 
tive of O U as before, take L M on the line 
of elevation equal to LM; and draw MC, 
o Z, and 2 Z. Then make mx parallel to os, 
and o m xu will be the os 64 and the given 


* 


For when vie 2. is put in its proper poſition, 
the plane S Z will be the parallel of the original 
plane OMX U, (becauſe the angle CS Z is 
equal to the angle of inclination LOM) and 
VZA its vaniſhing line. And fince SZ is 


4 PRACTICAL 


parallel to the ſides of the inclined plane, O M 
and UX, and interſe&s the perſpective plane in 
the point Z, it is therefore the vaniſhing point 
of the ſides of the inclined plane, def. 8. And 
LM is the altitude of the point M above the 
ground plane, and o the perſpective of O U; 
therefore o is the 1 TS of the given 
plane OMX VU. 


"LESSON: XVII. 


7 o find the Perſpective of a Point, on a Plane in- 
- clined to the at and n to the Line of 
* > RG”; 


Operation. Let OMX u be the axigine) 
plane; and omxu# the perſpective of it, as be- 
fore. From B, the given point on the orginal 
plane, draw x perpendicular, to O M, and 
xy perpendicular to OL; then will x y be 
the height of the given point B above the ground 
plane, Draw Bs perpendicular to I'N, which will 


in 


PERSPECTIVE. 4x 


in this caſe give the ſeat of the point B, becauſe 
OU is parallel to IN; then draw the primary 
director 5 C, and from the point of interſection 
with the inclined plane, draw the ſecondary di- 
rector æ Z. Make 5s 7 the line of elevation, on 
which take 3 equal to yx; then draw the 
line 2 C, and it will interſe& the ſecondary di- 

rector & Z in 3; which is the perſpective of the | 
given point B on the inclined plane. 


For if the plane O X (Fig. 2.) be brought to 
its proper elevation above the ground plane, it will 
be evident that x y is the height of the point B 
above the ſaid plane. And ſince a plane which 
is perpendicular to the horizon may be imagined 
to paſs through B, the point B will be in the 
interſection of that plane and the original one 
OX. (Ax. III.) But &r is the perſpective of 
that interſection, and t is the diſtance of the 
given point from the ground plane; therefore b 
is the perſpectiye of the point B, as required. 
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e e 
2  clined Plans, whyizh 75 purallil to the Line of Iu- ä 
deen e de the pe pes of 
the original plane as before, and A B the given 
line Having drawn AX perpendicular to 
OM, and X perpendicular to O L., take 
O 1 equal to O5; and draw 15 parallel to 
B and B & parallel to O x; then will þ be 
the ground feat of the point B. Produce AB 
to c, and draw h c, and it will give the ground 
raged e gy. ee 
enen. D 
FI — of $., — draw 
the primary directory q v. Take Z S equal to 
2 8, aid make the angle Z S V equal to 5 Be, 
and V_ will be the vaniſhing point of che line 
AB. Then draw the ſecondary'diteſtor F V, 
and it will produce an indefinite repreſentation 
8 | bo: 
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P'ERSPEC'TIYE 49 
of the line A B. From the point of interſection 
y, make y Y a line of elevation, on which take 
ys equal to yx, and y equal to 1 X, and 
| draw xv, Y v; and theſe lines will interſe& the 
ſecondary director in the points 3, 2; fo will 
a b be the perſpective of the line A B. 


For let all the planes in Fig. 2. be brought 
into their proper poſitions, then will & evidently . 
appear to be the ground ſeat of the point B; and 
therefore a plane paſſing through A c, perpen- 
dicular to the ground plane, will interſect that 
plane in the line 5 (Ax, I.) And becauſe - 
S V is parallel to the line A B, and interſects 
the picture in V, the line FV will be the per · 
ſpective of the interſection of the perpendiculat 
and inclined planes. But the line A B is in 
that interſection, and y * and y T are the te- 
ſpective heights of the points A and B above 
5, which is the perſpective of the ground ſeat 
of the perpendicular plane Y v yz therefore a4 
is the repreſentation of the Sen — AB'« on 
the inclined * 1 


F LESSON 


„ FIA AfA 


LE SSON XX. 


20 Mind the Perſpective of a Figure, fituated on 4 | 
Plane inclined to the Horizon, and parallel to the 
Line of Interſeftion. © 


© Operation. Let OMX U be the original 
plane as before, O U the interſection with the 
ground plane, LO M the angle of inclination, 
and A B CD the given figure. Make the angle 
CS Z equal to the angle LO M; and parallel 
to OU draw VZ A, which will be the va- 
niſhing line of the original plane O MX U. 
Make 2 8 equal to ZS; and draw 8 V pa- 
rallel to B A, and S parallel to BD; then 
will V be the vaniſhing point of the lines A B, 
CD; and Z the vaniſhing point of the lines 
BD, AC. Produce A B to c, and CD to 
c. Find 5 the ſeat of B on the ground plane, 
and draw bc yy, and parallel thereto draw y; 
which will be the ſeats of two perpendicular 
planes paſſing through AB and CD; and 
therefore , y, will be their points of interſection. 
| . PFPind 
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Find v the vaniſhing point of theſe lines, and 
draw the primary directors y v, y v; and from 
their points of interſection with the inclined 
plane 5, f, draw the ſecondary directors f V, 
FV; which will give an indefinite repreſenta- 
tion of the lines A B and C D. Produce DB 
to p, and C A to 4; and draw p p, 4 4, each 
parallel to OL. On the line of elevation take 
I, p equal to Lp, and Lg equal to L g, and 
and draw p C, qC; then from the points of 
their interſection with the ſide of the inclined 
plane, draw p 4, g A; and ah ed will be the 
perſpective of . ABCD on 6s in- 
clined . I 


For when en VN and ML (Fig, 
2.) are ſet perpendicular to the ground plane, 
SA will appear to be parallel to Bp; and there- 
fore the point A will be the yaniſhing point of 
the ſides of the figure B D and A C. And - 
ſince Lp, Lg, are the reſpective heights of the 
points p, g, above the ground plane, the lines 
p A,. 4 4, will be indefinite repreſentations of the 
ſides of the figure, B D and A C; but by the 
mn. FV, are alſo indefinite 

2 repre- 


= ns Os ets tat 
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repreſentations of the ſides A B, CD; therefore 
the interſections of theſe lines will form he per- 


ſpective of tho given figure ABC. 


ESSO *. 


| To find the r of a Pale inclined to the 


». Horizon, and ſituated obliquely to the Line f 


+ Operation. | Let O M be the pole, O L its 
ſeat on the ground plane, and LO M its angle 
of inclination. From v the vaniſhing point 
of OL, take vs equal to vS; and make 
the angle v 5 V equal to the angle LOM,; 
then will V be the vaniſhing point of the 
pole OM. Draw oV, and on the line of 
elevation take ꝙ M equal to L M, and draw 
M »; ſo will om W of the in- 
a th ache ga N | 


Bor br the inclined plane oK U (Fig 


3 * raiſed to its We angle, and ſuppoſe the 
ſide 


PERSPECTIVE 33 
fide of it MO to be an inclined pole. Then, 
becauſe 8 v is parallel to O L, and vs equal 
10 18, the line vs will coincide with v8, 
when brought forward to the eye at S, and the 
plane vs V be parallel to the plane L OM. 
And ſince the angle vs V is equal to the angle 
LO M, V will be parallel to O M, and in- 
terſect the picture in V; which is therefore the 
vaniſhing point of the pole O M. The other 
part of the operation is plain from the preceding 
leſſons. 


LESSON XXI. 


To find the Perſpective of a Parallelogram inclined 
to the Horizon, and fituated obliquely to the Line 
of Interſeftion. | 


Operation. Let OMX U be the original 
plane, L OM its angle of inclination, and OU 
its line of interſection with the ground plane. 
Produce MO to , XU toy, and UO to 
w; and find the vaniſhing points v, V, of the 
| 74 lines 
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lines U y, Uw. Take vs equal to v8, and + 
make the angle v V equal to the angle of in · 
clination LO M; and Vu will be the vaniſhing 
point of the ſides of the inclined plane OM 
and UX. From o and the reſpective inter- 
ſections of the primary directors 9 , yov, and 
0 V, yu u, draw o V, 2 V; and on the line 
of elevation take y M equal to L M; then 
draw Mv, and through the interſection x draw 
Vn, and 0mxu will be the appearance of the 
inclined plane, Y 


For when Fig. 3. is put in a proper poſition, 
s V will plainly appear to be parallel to O M, 
and V v will be the vaniſhing line of the plane 
L OM, becauſe that plane is perpendicular to | 
the ground plane, and the angle vs V equal to 
the angle L. OM. Therefore V, v, and / 
will be the reſpective vaniſhing points of the 
lines OM, OL, and OU. 


LESSON 
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LESSON XXIII. 

' To find the Appearance of a Point, fituated on an 
inclined Plane, which fands 3 to the Line 
of- Interſettion. 

. | Operation. Let OMX U be the original 
plane, and B the given point. Find the per- 
ſpective of the inclined plane om u, as before, 
and draw By parallel to Oy; then from the 
point of interſection y, draw the primary direc- 
tor y v, and from the point of interſection , 
draw the ſecondary director x V. Make B 
parallel to OU, and x parallel to LM; then 
will x y be the perpendicular height of the point 
B above the ground plane. Then on the line 
ot elevation y M, take y x equal to xy, and 
draw æ v; and through g, the interſection with 


the fide of the inclined plane, draw V; and the 


point of interſection , with the ſecondary di- 
rector 7 V, will be the perſpective of the given 
point on the inclined po | 


For 


1 ner ie 
For when the original plane, Fig. z. is ſet to 


its proper elevation, xy will plainly appear to 
be the perpendicular height of the point B 
above the ground plane. And ſince the point 


B is ſituated in the interſection of the two 
lines x B and IB, (which are reſpectively paral- 
let to O U and O M) the perſpective interſec- 
tion of thoſe lines will evidently be the perſpec- 
tive of the given point. For V is an inde- 
finite repreſentation of the former, and r Y of 
the latter; therefore 5, their point of interſec- 
- tion, is the perſpective of the 'given point, as 
required. 


, XIE 


To find the Perſpe&ive of a Line, which is fiuated 
en a Plane inclined to the Horizon, and to the 
Line of Interſeftion. 


Operation. Let A B be the given line on the 
original plane OMX U. The perſpective of 
the inclined plane being found as betore, find 

the 
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the points of interſection y, y, of the given 
points A and B. Draw the primary directors 
yr v, ytv; alſo the ſecondary directors 1 V, 
and t V; and on the line of elevation take * 
equal to y, and y X equal to Y X. Then 
draw the lines xv, X; and from the points 
of interſection with the ſide of the inclined plane 
draw Vg b, Vn a, and join 4, ö; and the line 
4 will be the appearance of the line A B on 
the inclined plane. This is evident from the laſt 
leſſon. | 


1 E 8 $ 0 * XXV. 
To fad the 1 of a PR Rr 1 


on a Plane, inclined to the Horizon, ans * 
to the Line of Interſection. 


Operation. -The-inclined plane being thrown 
into perſpective as before, draw the parallels: 
B, Ay, and Cy; and the primary directors 
yr v, yt v, and ye v. Alſo from the points 
of interſection with the inclined plane, draw the 

G ſecondary 
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ſecondary directors 1 V, V, and e V. Then, 
on the line of elevation y M, take the perpendi- 

cular heights of the points of the triangle above 
the ground plane, y u, F X, and 1 X; and 
draw the lines x v, N, and X. Laſtly, 
through g h u, the points of interſection with the 
inelined plane, draw g b, Vb, and Y na. 
So will 2 bc be the perſpective of the triangle 
on the inclined: plane. This is alſo evident from 
leſſon XXIII. | | 


L £3.50 XXVI. 


Ti 0 8 the able. of the Jave. Ti rianghe, by 

—5 W 
Operation. Take Or equal to 0 7; and 
draw 15 parallel to O U, and BJ parallel to 
OM; then will 4 be the ground ſeat of the 
point B. And after, the fame manner will c, 
the ground ſeat of the point C, be found. Pro- 
duce the ſides of the triangle to p, 2, and d; and 
P and c, draw the lines 5 p f, 
Tf | 322, 
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bz, cd 3; and they will repreſent the ground 
feats of three perpendicular planes, paſſing 
through the ſides of the given triangle on the in- 
dined plane. Then find their reſpective vaniſh- 
ing points 1, 2, 7; draw the primary directors 
1 1, 2 2, 3 33 and through the points V, V, 
draw a ftraight line, and it will be the vaniſhing 
line of the indined plane. Take 8 equal to 
V S, and VS equal to Vs; and make the 
angles 1 8 7, 28 V, and 3 5 V, reſpectively 
equal to the angles Cy U, Az U, and A A U: 
Laſtly, from the points of interſection of the 
primary ditectors with the inclined plane, k, 7, 
and 7, draw the ſecondary directors 4 r, i 
f 3; and they will form, by their interſections 
on the inclined plane, che triangle abc; which 
is the oe POSE of the Grigitia? one AB * 


For when the dif! pat OMXU (Fig. 

4 .) 1s brought to its proper elevation, the point 
5 will plainly appear to be the ground ſeat of 
the original point B, @ the ground ſeat of A, 
and the line þc y ( z 2) the ground ſeat of a 
perpendicular plane interſecting the original plane 
in * line A B. And after the ſame manner it 
G 2 will 
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will appear that the lines 51, 3, et 
ſeats of two perpendicular planes, paſting 
through the lines B C, A C, reſpectively, which 
are ſituated on the inclined plane. Alſo when 
all the planes are brought to the eye, perpendi- 
cular to the point T on the ground plane, the 
line vs will evidently coincide with v8, the 
line V s with VS, and the line / with VS. 
And becauſe SY. is parallel to OU, and V 
parallel to O M, the plane VS is parallel to 
the inclined plane OM X U, and interſects the 

picture in the line VV; which is therefore the 
vaniſhing line of the original plane OMX U. 
def. 8. Now, becauſe $7 is parallel to O U, 


and the angle 2 S equal to the angle AzU, 


the line & 2 is parallel to the ſide of the triangle 
AB. And for the ſame reaſon, the lines & 1, 
& 3, are reſpectively parallel to the lines BC, 
AC; and therefore the points 1, 2, 3, in the 
vaniſhing line V 7, are the vaniſhing points of 
wb ſides of the . 


LESSON 
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To put an Hexabedron in Perſpefive, Banding upon 
5 Oy an angular Point. | 


Operation. By the Interſefions, or vaniſhing 
Points, Let HKNQ be a fide of the given 
Hexahedron. Take K O equal to the diagonal 
H N, and complete the parallelogram-K OPH,; 
which will then repreſent a vertical ſection of the 
Hexahedron ſtanding on one of its angular points. 
Upon the diameter F C (equal to I R) deſcribe 
the regular hexagon ABC DEF; and find 
and v, the reſpective vaniſhing points of 
AD and BE. Take vs equal to vS; and 
make the angles vs V, V W, each equal to 
the angle K HI; and the angle Y vw equal 
to the angle PHR. Then will V and W 
be the vaniſhing points of . thoſe interſections of 
the ſides of the Hexahedron which are not paral- 
lel to the picture; and w the vaniſhing point 
of a diagonal, By the interſection of the line 

7 AD, 
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AD, find a, g, the perſpective of the points 
A, G; and on the line of elevation, take L M 
| equal to H O, and L equal to IK; 
draw the lines pY, MY, and raiſe the perpen- 
diculars ap, gr; then will p repreſent one an- 
gular point, and v the vertex of the given Hexa- 
hedron, on the perſpective plane. Now, ſince 
the interſections of the ſides of the original object, 
which are perpendicular to the lines AB, FC, 
and E D, are parallel to the perſpective plane, 
they will have no vaniſhing point; therefore, 
draw indefinitely p u, 11, and g #, each parallel 
to 5V, and complete the Hexahedron by draw- 
ing the lines rw, „b, rh, ru, pt, and R. 
as in the 1 


For if we imagine the — vg V, VS v, 
and v W, to be each turned up on the lines 
V, V, and Y W reſpectively, ſo that the 
line vs may coincide with v8, and v with 
V8, then will 5s V plainly appear to be the 
parallel of the interſections of the ſides of the 
Hexahedron p?, ur, and nh; VW the paral- 
lel of b, un, and pgs ng v wo nt 
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LESSON XXVIUL 


To find the Appearance of a Dodecabedron. . 


Operation. By Seats, Let ab be a line af- 
ſumed at pleaſure. Take ae equal to half of 
ab, from the centre e deſcribe: the arch bf, 
and draw the ſtraight line 5 F; then from the 
centre @ deſcribe the arch þd, and draw dc 
parallel to fh. Deſcribe two concentric penta- 

gons, of which the ſides AP, C D, are reſpec- 
tively equal to 45, 5c and complete the 
ground plan as in the figure. Make FO, FI. 
FR., FL, and FD, reſpectively equal to 
FO, FI, FK, FL, and FD; and raiſe the 
perpendiculars FG, ON, KH, and DE. 
Then make 7G equal to IL, and L E equal 
to CD; ' allo make GN parallel and equal 
to LE, and E H parallel and equal to IG, 
and join NH; then will GILE MN be a 
vertical ſection of the Dodecahedron, ſtanding on 
a fide. Having found the perſpective of the 

| | ground 


in 


ground plan, take de equal to D E, dg equal 
to FG, and dh equal to K H; and draw e C, 
g C, and þC. Refer all the angular points in 


the perſpective ground plan to the line d C, 
as 5 i, ck, &c. from which raiſe perpendiculars 
to the line 5 C; then will the interſections of 
the perpendiculars, drawn from the correſpond- 
ing points in the perſpective plan and ſection, 
give the appearance of the angular points of the 
Dodecahedron, as bg, 14 pm, om, &c. 
The reſt is plain from the 9 


te einsenden ah} I Appel wilt © 
readily perceive from the method of operation, 
that the ſides of the concentric pentagons are in 
the ratio of the ſegments of a line cut in extreme 
and mean proportion. 


LESSON, XXIX: 


To find the Per pettive of an . e 5 


1 By vaniſhing Points. 'F ind the 
lines HE and ID as before; and complete 
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he plan and ſection, as in the figure; then find 
S and u, the vaniſhing points of L M and HI. 
Take Ss equal to $S; and draw s W parallel 
to A F, and s parallel to BE; alfo take 
ny equal to Sv, and nY equal to SV. Then 
will V be the vaniſhing point of the ſides of the 
triangular faces Hf, PQ; and v the vaniſh- 
ing point of the perpendiculars of the faces 
WH, K Q. Alſo J and y will be the re- 
ſpective vaniſhing points of the lines M L, 
TO, and UL, TY. And becauſe F A, 
AB, BE, ED, DC, and CF are all parallel 
to the perſpeCtive plane, they will therefore be 
parallel in the picture to their reſpective lines in 
the ſection, Find md the perſpective of MD, 
being the {ide of the triangular face MD P, on 
which the body reſts; 4 1 0 the perſpective of 
the horizontal face A IO; and the points u, w, 
and 5. Then from J, draw Y ml; and from 
» draw yu; alſo draw VI, and v; 
and make de, and Ze, reſpectively parallel to 
D E, and BE. Laſtly, join the points 4 U, i 1 
Ib, mb, bd, be, ie, and oe; and the figure 
formed thereby, will repreſent ſo much of the 
Ls Icoſahe- 


— —— — — 
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Icoſahedron as will be viſible to the ſpearor $ 


E eye, at the diſtance C'S. 


After the ſame manner, and by the ſame va- 
niſhing points, may the perſpective of the other 
ſides of the body be obtained ; but theſe are 


| here omitted to avoid a confuſion of lines, 


LESSON. XXX. 


To put a Sphere or Globe in Perſpective. 


Operation. Let AB Q be the dimenſions of 
the Globe, and A the ſeat of the centre on the 
ground plane. Make D R on the line of eleva- 
tion equal to A B the ſemidiameter of the Globe; 
from whence find g the perſpective of the cen- 


tre. Make CS perpendicular to C R, and 


equal to C'S, and draw Sg; alſo make Rg 
perpendicular to C R, and equal to APD. 


Take AG equal to 3g, and G F equal to 


g; and make the angle F GI equal to the 
angle Cg S. Draw 16 K, and K L, HI, 
N each 
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each perpendicular to AF; and take gi equal 
to GI, and g equal to GK. Take alſo 
NM, MO, reſpectively equal to KL, HI; and 
from the centre V deſcribe the ſemicircle O PN, 
and draw M P perpendicular to NO. Laſtly, 
biſect æ i in d, through which draw p m, per- 
pendicular to & i, and equal to PM; then will 
n i p, to the eye of the ſpectator, be four ex- 
treme points on the ſurface of the ſphere; 
through which an ellipſe being deſcribed, will 
give the appearance of the whole ſphere on the 
perſpective plane. 


As it would be in vain to attempt to ſhow the 
reaſon of this operation to any but the mathe- 
matical reader, the common learner muſt there- 
fore reſt ſatisfied with the bare operation, and 
paſs by the following demonſtration. 


Imagine the triangle C Sg to be brought 
forward, and the triangle Rqg turned back- 
ward, ſo as to be both perpendicular to the per- 
ſpective plane. Then, becauſe the lines D R, 
RC, are both in the ſame plane, Rq is per- 
pendicular to D R; and fince R is equal to 

| H 2 AB 


8 TRACTICINE 
AB the diſtance of the centre of the globe from 
the perſpective plane, and g is the perſpective 
of the centre, Sg, g 6, is a ſtraight line paſſing 
from the centre of the globe to the ſpectator's 
eye, and cutting the picture in g. Now it is 
evident, that the rays proceeding, from the ex- 
tremities of the ſphere to the eye will form a 
cone; and as this is cut obliquely by the per- 
ſpective plane in the angle Sg C, the ſection will 
de an ellipſe ; therefore, fince A F is equal to 
Sg g, AG equal to gg, and the angle F GI 
equal to the angle Sg C, I K will be the tranſ- 
verſe of the ſection. And by the property of the 
curve LK multiplied into I H is equal to the 
ſquare of the conjugate ; but NM is equal to 
K L, and M O equal to H I; therefore. MP 
is a mean proportional between K L and HI, 
which is equal to the conjugate, or ſhorteſt ap- 
parent diameter of the ſphere, Q. E. D. 


: Remark, From hence appears the neceſſity 
of a picture being locked upon from a right 


pbint of view, in order to produce a proper 
cect in the ſpectator's eye. For the figure here 
drawn. is a perfect ellipſe, when placed directly 

| | before 


6g 
before the eye; but when looked at obliquely at 
the given diſtance, it appears perfectly circular, 
and is an exact repreſentation of a globe. And 
the ſame is to be obſerved in all perſpective draw - 
ings whatever; otherwiſe, when the diſtance is 
taken very near the perſpective plane, or the ob- 
ject ſeen very obliquely, the common rules of 
perſpective will not exhibit a true repreſentation. 
But if the eye be brought to the proper point of 
view, the drawing will no longer appear diſtorted, 
but will produce the ſame image in the eye as 
the object itſelf would, if ſeen . a propor- 
bie height and diſtance. 


PERSPECTIVE. 


I think we may from 3 obſerve, that it 
would be no bad method, if our capital /and/cape 
painters, and even thoſe in portrait too, were to 
write down on the back of the canvas, the height 
of the Centre, and the Diſtance of the Perſpec- 
tive plane. For then, the Picture might be 
placed to the greateſt advantage, ſo that not 
only the contour, but alſo the light and ſhade in 
the colouring, would appear to the eye, exactly 
agreeable to the painter's intention; in which 
light, it is plain, no drawing can be ſeen from 


any other point of view. | 
| | SCIAGRAPHIC 


„ Cr 


SCIAGRAPHIC PERSPECTIVE. 


Or, the' Method of finding the Shadows of Objeas, 
on the Perſpective Plane. 


Shadowing from a Radiant Point; 
as Torch, Candle, &c. 


* 


LESSON XXXI. 


To find the Shadow of a Pole, which is perpendicu- 
lar to the Ground Plane; having the Ground 
Seats, and Heights of the Light and Pole given. 


Operation. Let L and P be the reſpective 
ground ſeats of the light and pole; and 1H, 
NK, their reſpective heights above the ground 
plane. Having found the perſpective of the 
light and pole, by the lines of elevation IH, 
| NK; 
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NK; from 1, the ſeat of the light on the per- 
ſpective plane, draw /ps; and from , the 
point of light, draw h &; then will ps be the 
ſhadow of the pole. SIS 


For as the pole is ſuppoſed to be à ne only, 
and the light a point, a plane may be imagined 
to paſs through them both (Ax. III.); but this 
plane will interſect the perſpective ground plane 
in the line /s (Ax. I.); therefore p vill evi- 
dently be the ſhadow of the pole p , on the 
picture. | OE}, PORT 


LESSON XXXII. 


To find the Shadow of a plane Obje®,. when it is 
perpendicular to the Graund Plane. 2 


Operation. Let A B C be the original ob- 
je, and B C its ſeat on the ground plane; L 
the original ſeat of the light, and I H the 
height of it. Produce CB to N, and make 
NK equal to AB; and from thence find. the 

| per- 
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perſpective of the given object, abcd. From 
the perſpective ſeat of the light, through the 
| points c, draw the indefinite lines Ze, If; 
and from b, draw the rays of light h à e, bd f; 

and join ef. Then will be fc be the perſpec- 
tive ſhadow of the object 4 b c 4. 


For the planes ble, blf, bey, paſs |} 
through the ſtraight lines a3, de, à d, and in- 
terſect the ground plane in the lines 5 e, c 5, 
and ef, reſpectively (Ax. I. III.) therefore the 
lines be, cf, and ef, are the reſpective ſhadows 
of ab, cd, and ad, which are the extremities 
of the given object; and conſequently 3e fe is 
the ſhadow of the whole figure 4 


LESSON XXXII. 


* Fo Jud the Shodoms of kalte Play. Inet 
an inverted Pyramid. 


Operation. Let ABC be the ſeat of the py- 
ramid on the ground plane; and L the ſear of 
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PERSPECTIVE 7g 
the light. Through L, draw the indefinite line 
PI perpendicular to the line of interſection; 
and join AL, BL, CL, and DL; reſpec- 
tively parallel to which draw Da, DB, and 
Dc; and they will repreſent the ſeveral interſec- 
tions of the inclined planes, or ſides of the pyra- 
mid produced, with the ground plane. Find d 
the perſpective of D; and upon the director 
I C, find the perſpective of the points B, c. @; 
from which draw the indefinite lines 3 d b, cd, 
and ada: Having found (by the ſeat L and 
elevation I H) the point of light h on the pic- 
ture, draw the rays Þaa, bcc, b; and 
join be, ca; chen will da, a c, cb, and bg, 
be the ſeveral perſpective interſections of the in- 
clined planes, which may be imagined to paſs 
through the extremities of the pyramid, with the 
ground plane; and therefore the ſpace included 
d ac bd will be the ſhadow of the pyramid. 


k E 


heats... ˙• — 
* 
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LESSO N XXXIV. 
7 9 find the Shadow. of a plane circular Ring. 


- Operation. Let r pou be the appearance of 
the Ring on the perſpective plane, and v the va- 
niſhing point of its ground ſeat. Draw the lines 
vry, vpo, vum; and raiſe any number of perpen- 
diculars, as my, ab, ur, &c. Then, from the ſeat 


of the light I, draw the indefinite lines /mn, Ia g. 


I'u t, &c. and the interſections of the rays þ o n, 


bzg, brt, Kc. will give the correſponding 
points of the ſhadow ; which being joined with 


a ſteady hand, will form a true repreſentation 


of the ſhadow of the whole object. 


7 * 


LESSON: .XXXV... 
To find the Shadow of an Hoop: 
Operation. Let bqpr be the Hoop in per- 


ſpective, and c the yaniſhing point of its 
ground 
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ground ſeat; & the perſpective of the light, and 
its ſeat on the picture. Through x, the cen- 
tre of the circular edge of the Hoop B ger, 
draw the perpendicular * ; and from the cen- 
tre of the picture C, draw the lines C g a, 
CB, Cre, and raiſe the perpendiculars, ca, 
Fd. Then, from the ſeat of the light I, draw 

the indefinite lines /cz, Ir, If s; and the rays 
proceeding from the light at , through the 
points , g, e, will interſe& thoſe lines in the cor- 
_ reſponding points of the ſhadow i, z, 6; through 
which and the point r the elliptical figure 
ritsr being traced, will ſhow the ſhadow of 
the circular edge -of the Hoop. 4q er on the 
perſpective ground plane. In the ſame manner 
proceed with the other circular edge opmg, 
and through the points vn, n deſcribe an 
ellipſe, and complete the ſhadow as in the figure. 


If theſe four points be not thought ſufficient 
to trace the ellipſe through, we may eaſily 
find as many more as we pleaſe, by raiſing per- 
pendiculars from the directing line C; and 
then proceeding as before, by drawing lines 
from 1 and b, through the reſpective ſeats and 


I 2 inter- 


os: ZR ACE T1 © AM: 
interſections of the perpendicular with the edge 
TO ne 


LESSON XXXVI. 


To find the Shadow of a Pyramid, when it is in- 
tercepted by Objects * upon the Ground 
Plane. 


Operation. Let the intercepting objects be a 
parallelopipedon and a wall; which ate thrown 
into perſpective, from the given dimenſions and 
fituations on the ground plane. Then imagine a 
perpendicular plane to paſs through the point of 
light 5 and the vertex of the Pyramid; and it 
will evidently interſect the ground plane in the 
line JC; the parallelopipedon in the lines m m, 
m 4, 44; and the wall in the line or. Now it is 
plain from the figure, ſince the plane b 1 C paſſes | 
through the perpendicular of the Pyramid, that 
.aCh is the ſhadow of it on the ground plane 
_ (ſuppoſing the intercepting objects removed); 
e having produced mm to t, from the 


points 
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points of interſection 1, 2, draw 17, 2; and 
reſpectively parallel to a C, 5 C, draw m4, 2 3. 
Laſtly from the points of interſection 5, and 6, 
draw gr and 67; and the ſhadow of the Pyra- 


mid will be truly repreſented as it falls upon the 
given objects. 


LESSON XXXVII. 


To find the Perſpeftive and Shadow of a Croſs, con- 


ſifting of two plane Parallelograms interſefting 
" each other in any angle. 


Operation. Let ABCD bethe ſeat of the 
Croſs on the ground plane, and AEFD its 
ſection. Find Y and v, the vaniſhing points 
of BC and AB; take / equal to VS; 
and make the angles SV, VS W, reſpec- 
tively equal to D A E, and ADE; then will 
V be the vaniſhing point of the plane A F, 
and W the vaniſhing point of the plane E D. 
Find 4 the perſpective of A B, and raiſe the 
perpendiculars a g, 55; then, on the line of 
elevation, make I equal to AE, draw x V, 

and 


%% RNA CTI 


and vg b. Having thus determined the points 
a, b, g, b, draw a V, ö V, g W, W, and 
complete the perſpective of the Croſs by means 

of the vaniſhing point v, as in the figure. 


From m the ſeat of the light, draw the inde- 
finite lines m h p, mag, mrn, moi; and from 
the radiant point h, draw the rays bhp, and 
bt u. Then to the vaniſhing point v, draw p q, © 
11; and join a7, bn, rp, og, and it will give 
che perſpective of the ſhadow, For the extre- 
mities of the Croſs g b, ut, are parallel to the 
ground plane, and pg, 1 i, are their reſpective 
ſhadows on that plane, they will therefore be 
parallel to each other, and have a common va- 
PM point. | 


The ſhadow might alſo be determined by 
| drawing ove ray of light only, as 5 p; for ſince 
the points t are in a ſtraight line which is pa- 
rallel to the ground plane, and having its vaniſh- 
ing point in V, a line being drawn from p to / 
will determine the point #z from whence i and 
q+ may be found as before, and thereby the 
whole ſhadow completed. Ag | 

| Shadowing 
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| Shadowing from the Sun. 


The Magnitude of the Earth being but a 
Point when compared to the Sun's Diſtance, the 


Rays of Light which fall thereon, will evidently. . 


proceed in a Direction parallel to each other. 
Therefore to find the Shadow of any Object by 
the Sun, we need only know the Direction of the 
Rays with reſpect to the Line of Interſection; 
and their Inclination to the Ground Plane. 


* 


LESSON. XXXVIIIL 


To find the Shadow of an upright Plane, when 
the Sun is in the Plane of the Pitture. 


Operation. Let A B D F be a parallelogram 
ſeen on the perſpective plane; and 46 c the 
angle of the ſun's altitude, or inclination of the 


.rays of light to the ground plane, Draw the 


indefinite 


bd: ER ACT: E- CAE! 

indefinite lines A G, and F H, each parallel 
to the line of interſection I N; and LBG, 
LD H, each parallel to the ray of light 4 5. 
Then join GH, and AGHF wil be the 
ſhadow of the RT, HER | 


. 27 
3 


LESSON | XXXIX. 


To find the Shadow ef 6 perpendicular Plane, 
when the Sun is behind the Plane of the Picture. 


Operation. Let A D. be the original ſeat of 
the parallelogram 45 cd; pA the direction of 
the ſun's rays; and p Ar the angle of the ſun's 
altitude, or inclination of the rays to the ground 
plane. Find / the vaniſhing point of p A, 
and take Ys equal to VS; then make the 
angle VV equal to the angle p Ar, and V 
will be the vaniſhing point of the ſun's rays. 
Laſtly, from V draw che lines Va e, VJ df, in- 

definitely, and the parallel rays of light V3 e, 

V.. vill interſect them in the points f, ez 

therefore a ef d is the perſpective of the ſhadow. 
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If the line e produced, meets the line of in- 
terſection in I the vaniſhing point of A D, 
it ſhows that the drawing is accurate. 


LESSON XI. 


To find the Shadew of an upright Plane, when the 
Sun is before the Perſpellive Plane, or Pifture. 


Operation. Let A B be the ground ſeat of 
the parallelogram 2 C4; pq the direction of 
the ſun's rays; and r gp their angle of inclina- 
tion to the ground plane. Having found the 
vaniſhing point of p 4, take V equal to Y'S, 
and make the angle Ys V equal to the angle 
rqp; then will V be the vaniſhing point of 
the ſun's rays. Therefore, by drawing the lines 
aV, bY, cV, dV, and joining the points of 
interſection F e, the perſpective ſhadow of the 
parallelogram 6 e f @ will be determined. 


The reaſon of the method of Operation in + 


theſe two laſt leſſons will be obvious, by ima- 
K gining 


 FRACTICATL 


gining the plane 8 CV to be turned up perpen- 
dicular to the picture, and the plane VSU fo 
raiſed up that the line Y may caincide with 
Vs; for then the line 5 V will evidently be pa- 
rallel to the rays of light, and interſect the pic- 
ture in V, which is therefore their common va- 
| niſhing point (def. 8.) And, moreover, becauſe / 
is the vaniſhing point of the direction of the rays 
on the ground plane, it is plain that the interſec- 
rions of the lines, drawn-through the extremities 
of the object to thoſe vaniſhing points, will give 
the perſpective of the ſhadow' of the parallelo- 
gram. If this be clearly underſtood, there can 
no difficulties occur in finding the ſhadow of any 
Rind of object whatever, whether the rays pro- 
ceed in a direction ane or di- 
verge from a GO 3 


) 


CATOPTRIC 
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CATOPTRIC PERSPECTIVE. 


Or the Method of finding the Appearance of an 0- 
Jeet on the Per ſpeftive Plane, when reflected 
from a plane Surface. 


An Object ſeen by Reflexion, always appeats 


to the Eye of the Spectator, at the ſame perpen- 
dicular Diſtance on the other Side the reflecting 
Surface, as the Object itſelf. is on this Side. 
Therefore to find the Perſpective of an Object 
ſeen by Reflexion, we need only ſuppoſe it to be 


ſimilarly ſituated on the other Side the reflecting 


Plane; and then proceed according to the fore- 
going Leſſons. 
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| LESSON 1 


To 7 fa the Perſpeative of the Reflexion 7 an 05. 
Jett, fituated on an horizontal reſlecting Plane, 


or Surface ; as Water, Glaſs, &c. 


"Operation. Let B R be the brink of the 
water, and BA a perpendicular pole. Draw 
B perpendicular to BR, and equal to BA; 
then will B be the ſhadow, or reflexion of 
the pole on the water. If the object ſtands at a 
diſtance, from the water (but on the ſame level 
or plane) as at D, make Dic perpendicular to 
B R, and equal io D C and ce will be ſo 
much of the object as can be ſeen by reflex ion in 
that fituation of the eye. VE 


To find the ſhadow of he "res pillar G F, 
produce GE, HF, and K I, indefinitely ; and 
make Eg, F b, each equal to the height of the 
pillar. Then to the centre C draw h K C, and 
gn will be the reflexion of the pillar on the 
r Wuater 


I A en 


C draw CE G, let fall the perpendicular GH, 
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water. In like manner will the reflexion of the 
cube M be found, by the vaniſhing points V 
and v; the object and its ſnadow ie 888 
2 common Tn _ | 2 
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To e 07558, 9 
above wears e ee EET as on 4 


4 


| peg, 1 op Ko be. the brink of the 


water, and BMM a perpendicular eminence 


or bank. Firſt take M equal to M B, and 
draw the irregular line 3 for the reflexion of 
the bank. Then, if the object be cloſe; to the 
edge of the bank as at B, produce A B, and 


make Ma equal to MA; then will 3 4 be 
the ſhade, or reflexion on the water. If the ob- 


ject be ſituated at a diſtance from the edge of 
the bank, as the pole at E; from the centre 


and 
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and draw HIC; then produce D E indefinite- 
ly, and the point of interſection I will be the 
ſrat of the pole on the horizontal reflecting ſur- 
face continued. Therefore take T 4 equal to 
I'D, and di will be the reflexion on the water. 
By the ſame method, with the vaniſhing points 
(V, v) of the ſides of the triangular priſm K La, 
KL 2, find R, the ſeat of K L; then make 
R x equal to R K, and draw the lines & v, 
V; and the figure formed by the inter ſections 
of the perpendicular ſides of the priſm produced, 
will be the perſpective of the ſhadow. 


To find the reflexion of the pyramid, firſt 
find o the ſeat of the centre 3, as before; then 
make op, pu, & t, and x 7, reſpectively equal 
to op, pr, t, and wr; and draw rp, 1 p,. 
and it will owner the ſhade or r reflexion of the 


e 


I ESSON 
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LESSON KXLII. 
To find the Reflexion of a Pole from 4 poliſbed 


Plane or Looking-Glaſs, when both are nn 
cy to the Ground Plane. 


Operation. Let A B and P be the reſpec-. 


tive ground ſeats of the looking: glaſs and pole. 


Draw Pe perpendicular to A B; and make 
7p equal to F. Having found the repreſen- 
tation of the reflecting plane on the picture, 
abf x; find the perſpective of an upright plane, 

the ground feat of which is Pp, and height af 


 fumed at pleaſure, Then will the perſpective of 


that ſide of the perpendicular plane of which the 
ſeat 2, be the, reflexion of the pole on the 


For the planes afgb, DE ed, are perpen- 
dicular to the ground plane, and to each other, 
And becauſe rp is equal to P; dz, en, are 
reſpectively equal to 7 D, 1 E, and perpendicu- 
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lar to the reflecting plane; therefore de is the 
perſpective reflexion of D E. 


LESS oÞ a « 21 Md 


To find the Reflexion of 4 ſquare Pillar viewed on 


an Angle, ben the refleting Plane is fituated 
_ obliquely to the Line of Inierſection. 


Operation. Let A B be the original ſeat of 


the reflecting plane, and DEFG the ſeat of 


the pillar. Make 14 equal to D 1, 2 equal 
to E 2, &c. and complete the ſquare defg; 
which will then repreſent- the baſe of a pillar 
fimilarly ſituated on the other fide the reſlecting 
ſurface A B. Having determined w, x, the 
vaniſhing points of E F, E D, the baſe of the 


given pillar; V, V, the vaniſhing points of d e, 


dg, the reflexion of the baſe ; and v the vaniſn- 


ing point of D d; then find the perſpective of 
the pillar me, and nher the perſpective of defg. 


Then raiſe the indefinite perpendiculars z y, 1 o, 
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pendicular to the reflecting plane, draw mov; 
and the point of interſection q with the perpen- 
dicular # o, will be the correſponding point in 
the reflexion ; from whence the whole may be 
completed by the vaniſhing points VV, as in 
the figure. Or, the repreſentation of the re- 
flexion might be ſhown without the vaniſhing 
point v, by finding the perſpective of a pillar 

of the ſame height with the origine and 
ground feat def g. 


LESSON XIV. 

V nic | LAME nts its 3: 

To find the Perſpective of the Reflexion of a per- 
pendicular Pole, when the reflefing 3 r 
1 is inclined to the Ground Plane. 


De) 


"$5 $4.5 
Operation. Suppoſe AB to be the, ſeat of 
the glaſs, D B E the angle of inclination, and Þ 
the ſeat of the pole. Having thrown the glaſs @ 
and pole into peripe&ve by han, op. ul and 
XXII. from the tcentrs C, draw C 
dicular to N che wanding line of the reflec® 


* 
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ting plane, and produce it- indefinitely towards 


W. Take CK equal to CS, and perpendicu- 


lar to H W then draw K H and K W, mak- 


ing the angle HK Wia right one; ſo will W 
be the vaniſhing point of lines perpendicular to 
the plane of the glaſs. Make the angle D BF 


equal to DBA, and the angle Ys equal to 


FB E; then will Y be the vaniſhing point of 
the reflexion of the pole. Draw O W and 
TW; and OTW will be a plane perpendicu- 
lar to the glaſs, and interſecting it in the line 
N. Laſtly, from N, the point where the pole 


cuts the reflecting plane continued, draw NY, 


and o will be the perſpective of the reflexion 


of the whole pole I O, ſuppoſing the plane of 


the glaſs, to be continued downwards; and o 
that part of it which will be vilible to the eye 
at the diſtance CS. | 


23 Z 
Or, find Z the vaniſhing point of B H, the 


angle of the reflexion of PB with the ſeat of 
the glaſs, to which draw » Z, and it will cut 


TW ing; from whence draw t V, which will 

r + . agar for the reflexion of 7 O. 
13 * * 

L E 8 8 ol N 
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LESSON XLV-: 


To find the Appearance of the Reflexion of 4 Pyra- 
mid, from an inclined Looking-Glaſs., 


Operation. From the ſeat of the glaſs A B, 
and angle of inclination to the ground plane 
DB , find the vaniſhing line of the glaſs Vo, 
From whence find W, the vaniſhing point of 
lines perpendicular to the plane of the glaſs; 
and Z the vaniſhing point of lines on the re- 
flected ground plane, which are perpendicular 
to the interſection of that plane and the glaſs, 
Then proceed as in the laſt leſſon to find the re- 
! Hexion of the perpendicular or pole of the pyra- 
mid o d, by its vaniſhing point Y; and from 
the perſpective of the ſeat of the pyramid, draw 
the lines a1, c2, 43, 6 4, perpendicular to. 
the line of interſection P. To the vaniſhing 
points Z and W, draw reſpectively 1 Z, 2 Z, 
&c. and c W, d W, &c. and the points of in- 
terſection ac will give the reflexion of the 

L baſe 
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| baſe of the pyramid. Laſtly, join oa, oc, 08, 
and it will produce the perſpective of the re- 

flexion of the whole pyramid. 


If what has been done before be well under- 
ſtood, and the law of reflexion attended to, the 
learner will eaſily ſee the reaſon of the whole 
operation in theſe two laſt: leſſons. 


L ESSON XLVII. 


To take the requiſite Meaſurements for putting an 
Object in Perſpective. 


Operation. Let C be a chair to be put in 
perſpective, and E the ſpectator's eye, Then, 
any where betwixt the eye and the object on the 
ground plane, ſuppoſe the line IN to be drawn 
to repreſent the interſection of the ground plane 
with the plane of the picture. Let alſo 
MLT R repreſent the paper on the drawing- 
board, on which draw I NM for the line of inter- 
ſection. Meaſure the height of your eye PE 


from 
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from the ground plane, and make 7 equal to 
it; then draw V A, on which take at pleaſure 
the point C for the centre of the picture. Per- 
pendicular to IN, meaſure P B, to which make 
CS equal, for the diſtance of the eye from the 
perſpective plane. Imagine d 1,. 2 to be lines 
perpendicular to IN; and meaſure By, B 2. 
Theſe diſtances being ſet off from D towards 
N give the points p, ; from which raiſe per- 
pendiculars, and make p m equal to d 1, and 
qn equal to a2, Laſtly, raiſe gr perpendicu- 
lar to IN for the line of elevation; on which 
take qo equal to he, and gr equal to 4. 
So will every requiſite be known to find the per- 
ſpectiye of the object by the preceding leſſons. 


Remark. If a bed be a right angled figure, 
and d 1 equal to à 2, the object will be viewed 
partially. And if di, 4 2 be not equal, the 

object will be viewed on an angle, and muſt 

therefore have two points of diminution. If B 
falls at an equal diſtance between the points I, 
and 2, it will produce a central view. 


LESSON 
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LESSON XL VIII. 
To find the Diſtance of the Pidlure. 


As this is a point of the greateſt importance 


in perſpective, it would be well for every one, 


who would either draw well themſelves, or be 
able to judge properly of a piece of drawing, to 


to be particularly attentive to it; being equally 


as neceſſary to the ſpeculative connoiſſeur as to 


the real artiſt. For no one can form a proper 
judgment of the beauties or defects of either por- 


trait or landſcape, unleſs he knows exactly the 


centre and diſtance of the picture; as it cannot 


poſſibly appear to the eye of the ſpectator in any 
other point of view, agreeable to the painter's 
intention, as we have before obſerved. 


In order then that the learner may have a 
' clear idea of this very eſſential point towards 
giving a juſt repreſentation of any object, it may 
not be amiſs to give a ſhort explanation of the 
ſtructure of the eye, whereby he will the more 
readily 
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readily ſee the reaſon why one diſtance of the 
picture is preferable to another. 
In Fig. 5. which repreſents an eye in its juſt 
proportion, A is called the Cornea Tunica; B 
the Uvea, in which is a ſmall perforation c, 
called the Pupil, through which the rays of light 
enter; C the Aqueous Humour; D the Cry- 
ſtaline Humour, which is nearly of the form of 
a double convex lens, being ſuſpended in the 
middle of the eye by an annulus of muſcular 
fibres, called the Ligamentum Ciliare, as at 4 
and 5; E the Vitreous Humour; F the coat 
called Choroides; G the coat called Sclerotica, 
being a part of the Dura Mater continued about 
the ball of the eye on its inner part; H the Op- 
tic Nerve; and I the Retina, which is a part of 
the Optic Nerve, expanded over all the interior 
part of the eye to @ and 5, Each of theſe parts 
have a different refractive power, which all con- 
cur towards diſtinct viſion, by forming the 
image of every external object on the retina, 
which is by nature en the immediate or- 
gan of 5 


Thus, 
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Thus, if AB be an object placed at any dit. 
tance from the eye, a pencil of rays proceeding 
from any point C will firſt fall on the cornea, 
and then be refracted by the aqueous humour 
under it to a point M, in the axis of the pencil 
behind the retina. The rays then falling on the 
cryſtaline humour are again refracted, and 
meet the axis ſtill nearer the retina at N. After 
which they enter the vitreous humour, where 
they are again refracted ſo as to meet the axis 
on the retina at Q. Hence it appears, that the 
rays of light in flowing from every part of an 
object A B placed at a proper diſtance from the 
eye, will form an image on the retina, which 
is always inverted, or in a contrary poſition to 
that of the object, becauſe the rays which come 
from the extreme parts thereof A; B, croſs each 
other in the middle of the pupil. 

- Now it has been found from repeated meaſure- 
ments of the ſeveral parts of the eye; that the 
extremities of the cryftaline humour ſubtend an 


angle at the pupil of about go degrees; conſe- 


quently no object can be diſtinctly ſeen by the 
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eye under an angle which is greater than that. 
For if we ſuppoſe the object A B to be brought 
nearer to the eye as at AB, it is plain that the ex- 
treme rays Ac, Bc, in paſſing through the pupil, 
will not fall on the cryſtaline humour, but on the 
ligamentum ciliare, and therefore cannot be duly 
refracted to the retina, And though che rays pro- 
ceeding from an ohject ſubtending an angle at the 
eye of go degrees, may be refracted tothe fundus, 
yet it will not be {cen diſtinctly; for as the rays 
have a greater or leſs force as they are leſs or 
more oblique, it follows, that thoſe rays which 
paſs through the very middle of the cryſtaline 
are of molt efficacy in cauſing viſion, as entering 
the pupil perpendicularly, and falling in the 
{ame direction on the retina, Agreeable to this, 
it is found from obſervation, that any large ob- 
ject is beſt viewed at an angle of about 60 de- 
grees, and ſmaller objects under any angle be- 
tween that and 30 degrees: If the object be 
very ſmall it cannot poſſibly be ſoen diſtinctly un- 
der a greater angle than go degrees, becauſe the 
refractive powers of the humours will not admit 
of a leſs diſtance, which in a perfect eye is never 
leſs than ſix or ſeven inches. Indeed when an 
e M | object 
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object is not far diſtant; there is a power in the 
eye of lengthening the focal diſtance after the 
laſt refraction in the vitreous. humour, and there- 
by adjuſting itſelf for diſtinct viſion at different 
diſtances z/ but as this is limited to a very narrow 
ſpace, it cannot ſenſibly affect the above angle 
for ſmall objects. It has been a matter of diſ- 


pute for ſome time among the gentlemen of the 


faculty, whether this is effected by means of the 


ligamentum ciliare, in bringing the cryſtaline 


humour a little nearer the cornea; or, by a 
power in the optic nerve to alter the convexity of 


that humour. 


But to ſhow the application of this more im- 
mediately to the practice of perſpective, let 


ABCD, Fig 6. de a ſquare ſituated on the 


ground plane, I N the line of interſection, VA 


the vaniſhing line, &c. as before. Now if the 
eye of the ſpectator was at 5s, it is plain he could 
not ſee the two ends of the ſquare A and B, 
"becauſe the eye could ſee at moſt but ſo much 
of it as is comprehended under the right angle 
'c 54. But if the eye was at , it could fee the 
ends A and B, becauſe the angle aſb is a 


right 
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right one. And the eye would fee the ends A 
and B better at 5, and better yet at 8, where 
the angle 2 8 5 is 60 degrees. And from ſuch 
a diſtance, the objects may be ſeen in perfection; 
the viſual angle being neither too great nor too 
little. Therefore when the perſpective plane is 
imagined to be contiguous to the neareſt part of 
an object, the diſtance C S muſt be taken ſo 
large as to make the angle C8 not leſs than 
45 degrees. But as the perſpective plane may 
be imagined to ſtand any where betwixt the ſpec- 
tator's eye and the object, it is evident that this 
is not a general rule, though it is given as ſuch 
in moſt books of perſpective. For it is plain 
from Fig. 5. that whether the perſpective plane 
be placed contiguous to the object, as at PE; 
or any where nearer to the eye, as at p e, that 
the object A B will appear to the ſpectator's 
eye under the ſame angle Ac B. But if we 
ſuppoſe the object to be placed at p e, it would 
ſubrend an angle at c greater than a right one; 
and therefore could not be diſtinctly ſeen by the 
eye at that diſtance. Hence it appears, that it 
is not the diſtance of the picture, but the diſtance 

N 2 . of 
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of the objel that muſt be principally "WY in 
the ann perſpective. 


Nov let EF Dc, Fig. 6. be a parallelogram 

placed at a diſtance from the line of interſection, 
and we ſhall have this general rule for finding 
the diſtance of the picture, when the object is 
viewed under a given angle. Draw C H perpen- 
dicular to I N, and make the angle H F Z equal 
to the complement of half the aſſumed angle 
(which muſt not be greater than 60, nor leſs than 
45 degrees, as hath been obſerved before) and 
2 K will be the true diſtance of the picture, for 
the object to appear to ne ſpeRtator's eye under 
oa. hp ge 
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THEATRICAL PERSPECTIVE. 


\, 


As the whole Deſign of a Theatre is founded 
in Perſpective, it ought to be ſtrictly regulated 
by the Rules thereof. For if we imagine a 
tranſparent Plane to be put in the Place of the 
Proſcene or Curtain, it is evident, that an Ob- 
ſerver would view the whole Affair trapſacted 
perſpectively; and therefore, not only the Stage, 
but alſo the Sides and Ceiling, Proſcenes and 

Poſtſcenes ſhould be all in regular Perſpective. 


Hence it is, that the whole Houſe, internally, 
is ſo contrived, as to repreſent a perſpective 
View of an hollow Parallelopipedon, or large 
Room, about three or four Times as long as it | 
is broad or deep, the Ceiling, Sides, and Floor, 
all converging by the Rules of Perſpective to 
the Centre of the Picture at the fartheſt End, 

- which is the remoteſt Part of the Stage. Fry 
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To determine the Form and Poſition of the Stage; 
the Vaniſhing Lines and Centres of the Scenery; 
and the Situations and Lengths of the Grooves 
for the ſliding and lateral Scenes. e . 


Operation. Let AB DE be an horizontal 
plane, FG a line drawn through the middle of 
it, and FH the height of the eye. Then if 
He be drawn parallel to F G, it will cut the 
proſcene or perſpective plane IK LN, in C; 
which is therefore the centre of the picture, and 
and V A the vaniſhing line. Now upon this 
perſpective plane the picture of the ſtage will 
be repreſented by IN C; the lateral ſcenes or 
ſides by IK C, NL C; and the aerial ſcene or 
ceiling by K L. C; all which ſhould have a per- 
fect coincidence in the ſpectator's eye with the 
Parts they repreſent. This is effected in the fol- 
lowing manner: | 


Inſtead 
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Inſtead of the upright plane I L, let another 
plane IN av be placed on the ſame line IN, 
and ſo far inclined, that its elevation G c may 
be juſt equal to the height of the eye F H. 
Then will the end of the inclined plane v @ ex- 
_ aRly coincide to the eye at H with the vaniſh- 
ing line VA, and the perſpective ground plane 
INC on the proſcene be projected into the 
large one INc; which is therefore the true 
form and elevation of the ſtage. The heights: . 


of the ſeveral lateral ſcenes, or ſliders, are to be 


adjuſted from the inclination of the lines K c, 
Ic; and the diſtances for the grooves may be 
thus found; Divide the line NC, which is the 
perſpective of the ground line of the ſtage, into 
the perſpective equal parts, 1, 1; 2, 23 3, 3, &c. 
and from H refer them to the ſide of the ſtage 
Ne; then will 1, 1; 2,23 3, 3. &c. be the 
true places and diſtances of the grooves, for the 
lateral ſcenes to appear in true perſpective to the 
eye of a ſpectator at H. 


| The. vaniſhing line / A., of any poſtſcene 


iklm, is beſt found by a ſection of the ſtage 
e cOG; 
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cOG; from whence the height of the eye A C, 
from the bottom of the ſcene, is eaſily determined 
to any given diftance from the proſcene OP, 
being only the difference between the height of 
the horizontal plane O C, and the ea 
lar height of the ſtage AP in that place. 
obſerving this rule, there will be a perfect 555 
formity in the ſcenery; as the vaniſhing line of 
every poſtſcene will then be in the ſame hori- 
© zontal plane, and the whole will thereby have 
2 . " "204 and natural dmg to 
PS EO | 

It appears from what has been ſaid, that a 
perſon will fee a theatrical performance moſt 
Juſtly repreſented, from the fartheſt end of the 
pit, or in the middle boxes; where every thing 
will appear to the greateſt advantage. For the 
eye will then be in the centre of the perſpective 
plane, and at a proper diſtance from the pro- 
ſcene; which. generally appears there under an 
angle of about 55 or 60 degrees. The Man- 


Cheſter Theatre-Royal i is admirably well execut- 
ed in this 2 and does ben honour to the 
| Y | JO 
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PERSPECTIVE. | wg 
judgment of the projeftors. For to the eye of 
an obſerver ſituated at the farther end of the pit, 
or in the middle boxes, there is a perfect coinci- 
dence in the perſpective, not only of the poſt- 
ſcenes, but 'alfo-of the ſtage and lateral fcenes; 
all uniting in one common point of view. And 
the diſtance of the front of the middle boxes 
from the orcheſtra is ſo adjuſted; that the pro- 
ſcene, or field of view, ſubtends an angle at the 
eye of the ſpectator of 60 degrees; under which 
angle we haye; before ſhown, any large objects 

will be ſten in tho greateſt perfection, 


NN © HORIZONTAL 


{7 


* 
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HORIZONTAL PERSPECTIVE, 


IT This Kind of Perſpective relates chiefly to 
Ceiling Pieces; which, when properly executed, 
will make the Objects appear to the SpeCtator's 
Eye, as if they were drawn on the Sides of the 
Room continued upwards. And in order to 


LESSON 


42 


produce this Deception, nothing more needs be 
done, than to make the Centre of the Ceiling the 
Centre of the Pifture;, and the Height of it above 
the Spectator's Eye the Diſtance of the Picture; and 
then proceed according to the foregoing Direc- 
tions for Objects ſituated on the Ground Plane. 


PERSPECTIVE 0; 


LESSON I. 


11 en | 3 
To draw a Line upon 4 flat Ceiling, which ſhall 
appear, to the Eye of the Spectator, to be per- 
_ pendicular to the Ground Plane, or Paralle] to 


| wo Sides of the Room. 


Opeveaes Let ABCD be the ceiling, E 
the place where the perpendicular is to be ap- 


parentiy raiſed from, and E F the given height 


of it; and let C be the centre of the picture, and 
C'S (or CS) the given diftance. Then from E, 
draw E C; and from F, draw FS; and E/ 
will be the Coſmet of the Lt puny 


line, as required. | | , 


After the ſame manner may the ceiling be 


made to appear as the ſides of the room con- 
tinued upwards, as follows: From each corner 


of the room to the centre of the picture, draw 


the lines AC, BC, C C, and DC; then draw 


Ds, A c. draw 


N 2 8 cb, 


. . ˙— ——᷑ . ˙A ts rt A re en OOO — 
4 
R . 


ee NA AC T ICA 
cb, ba, ad, de, reſpectively parallel to the 


ſides of the ceiling CB, BA, AD, DC. 


And abcd will be the perſpective ceiling, 


which will- appear as if it were elevated higher 


by CD than' before; and the parts A 4 4 D. 
DdcC, CcbB, and B54 A will have the 
ſame effect to the eye at 8, ak if the ſides of the 
room were actually continued upwards to that 


| heights 


— ng” % LE) 4 * 
5 * » = — 1. 
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5 rand the See e pp Window upon 4 
a flat Ceiling, which' ſhall appear to the Specta- 
tors Eye, as if it were in the Side of the Room 
continued upwards. 


Operation. Let ABC D be the ceiling of 
the room, and 45 c the perſpettive of it. Let 
alſo E F be the breadth, and E the height 
ot the window; and Ex the thickneſs of the 
wall. To the centre of the picture C, draw 
E C, C, and FF; then draw g S, and make 
| 158 
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wn, mf, reſpectively parallel to AD, AB; 
and ĩt will produce a juſt repreſentation of a win- , 
dow in the ſide of the room, when it is completed 
as on the oppoſite fide AB. 


If the window be arched at the top, find the 
points ot xp as before; and take h i equal to 
the height of the arch, and draw 748. Then 
make 7 v parallel to BC, v parallel to A B, 
and u parallel to BC. Laſtly, draw the 
curved lines oz, & p, and. finiſh the whole ac- 
cording to the figure on the other ſide A D; and 
it will have the deſired effect to an eye oppoſite 

to C, and at the diſtance 8 C. After the ſame 
manner may cylinders, pilaſters, arches, doors, 
cornices, domes, human figures, &c. be drawn 
on a ceiling, fo as to appear upright, or per- 
pendicular to the ground plane; which is fully 
RN ee Ne ee Pe 


The praftical method of an une ceil-· 
ings, is to lay down the dimenſions of the ceiling 
upon paper, and with the height of the room as 
the diſtance, to finiſh the whole drawing, both 
with regard to the lines and colouring; then 


trans- 


20 


o bi Ac He A L 


lation, and finiſhing it agreeable to the model 


e 
* 8 
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7 , 
** as l 1. 1 
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3 pr ee Ha aving ed your paper on the 
drawing-board, draw-a-line to repreſent the baſe 
line of the picture, or the place on which you 
Hand ; and about the middle of the paper draw | 
another line parallel to it, for the horizon or 
boundary ot your ſight. Then, in order to faci- 
irate the meaſuring of the diſtances of each part 
of the view. by your eye, draw. the neareſt object 
on the left hand, as church, houſe, tree, &c. 
as accurately as you can. Having done this, 
hold the edge of your drawing: board horizon- 
tally, ſo as to cut or lie oyer the extremities of 
the next diſtant object; and obſerve what part 
of the object on the fore · ground is there covered 
__ the edge of tne board. Then draw, or ima- 
ie? gine 
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Sine to berdrawn,: on the paper, a line parallel 
do the baſe line and paſſing through the correſ- = 
ponding part of the object already drawn on 
your paper. Thus proceed till you have got to. 


the moſt remote objects. Then do the ſame 


with what is to be ſeen on your right hand, and 


you will have every thing laid down pretty near 
the truth, both with reſpect to diſtance and pro- 


portion. When you have finiſhed your rough 
draft, which may be done in black lead, Italian 
chalk, &c. transfer the whole to the paper on 
which you intend to complete your drawing; 


and before you begin to out- line or finiſh any 
part of it, correct the perſpective by obſerving 


the following directions: 1. All objects, as the 


ſides of houſes, walls, hedges, walks, avenues, 
&c. which you obſerved to be parallel to your 
drawing · board (when held in the before · mention- 
ed poſition) muſt alſo be parallel to the line of 


interſection or bale line in the picture. 2. What- 
ever you obſerved to be perpendicular to the 


board, muſt diminiſh into the centre of the pic- - 


a ture. 3. If an object was ſituated obliquely to 


the board, lay the edge of a ruler along any line 
which is horizontal, as the eaves of an houſe, &c. 
8 r 
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and mark the point where it cuts the vaniſhing or 


horizontal line, and that will be the point of di- 


minution, and /alſo the 'vaniſhing point of alt 


other objects which were in the like ſituation in 
reſpect to the drawing-board. 4. If in produc- 
ing the ſlant lines of the ſame oe, you ſhould 
find that they do not interſect in the vaniſhing 
line, it ſhows that you have not been accurate in 
your rough ſketch, which muſt therefore be cor- 
reed by the point of interſection being brought 


into the vaniſhing line. For it cannot poſſibly 


happen in that manner, unleſs the 8 ane 
NE 8 to the horizon, | | 


| When your out-line is correct, begin with the 
ſhading part: This is beſt performed by ſhad- 
ing the whole faintly over firſt, and fo proceeding 
by degrees of ſhade till you have mate the whole 
agreeable to your eye. By this method you will 
be better able to judge of the propriety of the 
ſhades, than. by finiſhing it by piece-meal, which 
a a great many practiſe very injudiciouſly, Tou 
muſt likewiſe obſerve to make all your light and 
© ſhades fall one way, and let every thing have its 
proper motion, as trees ſhaken by the wind, 
| the 


» x 

, 2 
» 4 N - - af an P 
| | N 2 * * 1 9 0 ” * 
q i ern 4 " « 

4 W 1 eee : 5 
- — * % 

Tis 8. d 


] g . | 4 — F 1 A 
| =d ; ; 29% * — 2 — - 
. | - : 7 : 4 * og 4 | | .  « 7 "4 © : 
| | | | d "7 


* 4 — — — 
4 4 £«* . SY '% " ig + 
{ ws ? 
4 —— : Þ— by 
- 1 24 . +, 4 
7 — — — = = 
P © - — = == | k | 
a. - 4 — | 
« a bo - — 
| + 
g - 
* 4+ * ö 
| | T ö 
*% - 
: £ . „ | 
FIR . „ * 9 0 | - ö | 
„ - 5 , 5 2 
tb ” we. - | a 
8 . TT 6 q 
J 45+ 7 2 
9 4 ' 
" * | * 
PE L ” 
. 1 : 
1 a 
7 . * — - 
- + pF K * 
. 2 * 
- = - 
* ＋ - - 
* — * 
F — 
24 * 
64 ak 
” - : | l . 
1 - : 
$ 4 : , : 
BK, 
7 
FR | l 
WA ad _—_Y 
; * 
: Conde N 
* 
* 
1 % 
, 
A *. 
. 
N 
- 
1 


4 


% LY 
N 1 IG Ws 1 
— 2 „ e % cc „ „ & SS 
r W — — 5 
4 : — — — — 4 


C S F : 
| * 
: 
* ©» * 
0 7 2 4 ob 
—— 
. - | 
: 
* 
o : 
11 
C * 
” 4 1 * 
——ꝓ—ꝓ— + + © 4 — Bo. cc< ce. > SS +» =} 


5g. > reer 


* Ar 
** = 


— * 
- 
> „ 4a a ® -— - Ka oi > > 2 - . S 
— GC — 
— — Aa --» — — - — 
— — —— — — * 
— 
—— — 
— — —_— 
<Q . Bs 


2 OO——_— _— — == a „ — ww 


„ 


. 


Fd - * 


8 — — 4 
WE Sap me | a7 
m——<0 _ * 1 . 


| | T * 
— — - | Lincs 


= 
* CPAP 
; 


— 
I 
= 
Pas. 
* 


- 2 ©. 


i * 
85 >. 


"0 , 
22 


| LIE 
l -* = 
42.% 1 1 4 * * 
. *» i No © »+ S & — 
= . 
x”. 6 » 2 
— r 
1 ge 
a © - 
= Ta * | * 0 
— 
l . | = 
- 


— 


% 


— — —— — 5 
— — — 4 — — * 
2 1 
c > —— — 
+ — 
_ - — — | = | — — 8 — = 
: IIIIN 
- — = = - «1 
= — — . ——— — _ — — — —— + » 2 » 
— — 5 
— — — 3J — 
* — —— — — - = 
2 — — _ _ - — f | | = — — 
— — — ͤ ‚œ⁴ümän n — —— —ä6äꝛ 
= : — — 7 — — — : 
— — — k6—— — 
"4 2 — head = h 
> — 1 — 
7 ” — _—_ — 
— by — — — —— 1 — 
| — 
— — — — : — || 
- by * > ——— 
- — — — 
* * = — eee ener — * — 
— m TY 
. * 2 2 . : 
— 1 
— * — — — 08 . a 5 — 
, —= * x" © x — 
= 1 
— , — | — —ͤ—z:r %%%“ —— 
= * — N * l ͤͤÄ—vðñ — 
— * © — — | : 
g —— — —— — - * — L —U—— _ - - * | —— ů — ů —ů 
= — — 4 =P — — 5 — 
c l 5 FEY 1 5 
2 2 — — — 4 — 
— 8 —— S x "oo = — — 2 : : 7 — i 
— * — a | 
— N * 
1 \ \ 7 "4 8 1 — - % 0 a _ 3 
—— — - ec 4 — A 2 — 
— — — * 4 * = — ; — 
Wy — * — * Sad bs = — — 2 £244 _ 
— = - v4 
— — _ — — * 3 4 4 * + — 
— —— — — — — _— N —_ — 7 4 . — 2 N 
| | | | | „ * _— — — ＋— at — — 
1 — 22 — a * 4 q nag * 
, ——— K —— - * » I 1 - _— 
_ 1 7 — — - 
x - : - 2 — - | 
— " — kw ww . * — "3 ; + Ft —— 
- - = was ”— — "oY ; - 
= _ 
Foc * — — 5 . 2 | , 
— — — 2 > — 
— yer” — 4 — * p . — 
— PE — _ g — — 
— 2 
a * - 
— _ — — —_— A — - 
: — * a. CT = | — 
1 * * 3 = W 1 222 2 2 
a 5 5 . = — ITED 
— — — — — — 
9 N | 4 
* 2 . E UG OS — — f N — 7 
* a W 
5 — 
Ts 1 | | 
$$ FE F "oy | 
| 2 \ 
— 
x \ 
. 
1 
* | 
* | 
- | j 
| \ — 


PERSPECTIVE. 113 
the ſmall boughs bending more than the large 
ones z water agitated by the wind, and daſhing 
againſt ſhips or boats, or falling from a precipice 
upon rocks and ſtones, and ſpurting again into 
the air. The work ſhould always imitate the 
ſeaſon it is intended to repreſent, and every view 
have its proper adjuncts; as the farm-houſe 
| ſhould be accompanied with herds of cattle, 

flocks of ſheep, mills, woods, &c, But to ac- 
quire a facility of performing with propriety all 
the additional graces in a perſpective view, a 
good copy will be found of far greater ſervice 
than a verbal deſcription. I know of none more 
proper for this purpoſe than Collet's landſcapes. 


Plate LII. is added for the learner's exerciſe; 
where C is the centre of the picture; CS the 
diſtance; «bc the ſalient angle of the central 
piers, ib their perpendicular projection, and 
V, V their vaniſhing points; and eb the 
| breadth of the bridge. 


THE END OF THE FIRST VOLUME. 
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- Advertiſement. | 


{i bnd Volume. of this Work will be publiſhed 
1. 43 ſoqn as ever the Plates can be got rendy; which 
will oggafion ſome Delay, as they confilt chiefly of. finiſn- 
dea eee e e are: c a 
OY 2 


e. 
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un, end ill ual be eee 
dee CN 2 1 1 


ok, The Rujoogle, of Circalying Nombers, with ths 
Toveſligations of all the Rules and peculiar Proceſſes uſed 
in that Part of Decimal Arithmetic, To which are 
added ſeveral curious Mathematical Queſtions, with ſame 
uleful Remarks on adfected Equations, and the Finding | 
of Fluents. 4 2 to the Uſe e - FORE 
58, in Boards. Ir. "= | 


. 


1⁰ this Treatiſe the young wathematical 14. will 
meet with many Things which are not only curious, but | 
will alſo afford him much Information in thoſe Parts of 


the Mathematics which ſeem to be rather ob ſcare. s 1 Re 


adfected Equations, a very clear and conciſe. Rule i is given 
far extracting the Cubic Root of an impoſſible Binomial; 
whereby Cardan's, Theorem is rendered generally uſeful, 
in finding the Roots of an Equation. when, they are all 
real, as well as when there is but one real, and two ima- 

The Impoſſibility of obtaining general Formula 
for the Surſolid and other higher Egg is alſo ſhow, - 
and the Reaſon of it. The Methe plating litergl 
2 is likewiſe _ explained, and illuſtrated with 


Examples; 


53 ert Nas, * Ye \ 
Kxenclel 105 Lhake ba aled hb bf Feta, | 
however affected with Radicals, is rendered extremely 
eaſy, In Fluxiobs, the Principles are fully explained, by 
avoiding all metaphyſical Conſiderations,” and rendered 
clear to the foweſt Capacity. The whole Buſineſs of 
finding Fluxzous is reduced to one general Rule; and 

the partieular Forms of fluxionary Expreſſions are ſo diſ- 
tinguiſhed, that the Learner may almoſt immediately de- 
termine in what Manner the Fluent may be obtained. 
Ĩ be Correction of a Fluent is alſo clearly explained, and 
the Reaſon of it. And at the End is given a complete 
Catalogue of the moſt approved Authors in the ſeveral 
Branches of 1 Philoſophy, : and . 


II. An'Effay on the Uſefulneſs of Mathematical Las- 
ing; wherein is ſhown the progreſſive Growth of the 
Mathematics, from their infancy to the preſent Time; and 

| a a Compariſon drawn between the Aricients and Moderns ; 

#: i proving the bigh Eſtimation they were held in by the for- 
wer, as comprehending ruJ TU Mabhuara, 
or the whole Circle of Human Learning, With ap Al- 
phabetical Account of the moſt eminent Geometers and 
 Mathematicians, ancient and modern, and the Works 
they have publiſhed, To which is added, A Treatiſe on 
Magic Squares, tranſlated from the French of Frenicle, 
as publiſhed in Les Ouvrages de Mathematique par Me/- 

feeurs de Academie Royale de Sciences, with ſeveral Ad- 
ditions and Remarks: A Subject, though not very in- 
tereſting i in itſelf yet, which affords the Mind a pleaſing 
Satisfaction the wonderful . of 
Numbers, Price 68, i in Bowen, Bro... | 5 
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AT T n E 
COMMERCIAL and MATHEMATICAL 


SCHOOL, 


In Sarrorp, near MANCHESTER, 


* 


Youth are Boarded, and infiruted in all 
- thoſe Branches of Learning, which 


- qualify them either for the Army, Na- 


55 vy. Counting -Houſe, or r any Artificer p 
= Buſineſs. | 255 


Br H. CLARK E. 


A COURSE 


— 2 


=y 


another. 


. A COURSE . or LECTURES 


oO * 


GEOGRAPHY and ASTRONOMY, 


- Commences twice every Ter viz. On the firſt of F 


and ends about Midſummer ; 20 on the firſt of July and ends 


e Tic sann Perlon;may enter for 
| a Courle. af Made are, 3 38 on 


Thurſdays, = 2 W on rue in the Afternoons, 


at the Lecture Room under the School. The Terms are, 


28. 6d. Tung nce bent One Guinea the Coprſs. 


© The Heads of the Lectures are as follow : : 


| N introdu@ory Diſcourſe, hew- | The Navigation of - Ulyſſes, ac- 
ing the Neceſſity, Uſgfujneſs, || cording to Homer, and Eneas, 


vey DOE edge; 14 EO Virgil. 


and 


of Geography, Y, * 
Globes, with their A dages, teme or, eſcription of the Ro- 


And other neceſfary Definitions of || man "oi at its utmoſt Height, 
Terms relating thereto, with their The Geography of the four an-. 


rn rg” Ms cient Monarchies, of all the Places b 
fe ſeveral in'the four 
in, a t 1 Kine ravels and F. 


nnd of the Inhabitapts of the Globe || Paul, apd the other Apoſtles. 


eee of tber sue to one f Ot che Fler Syſtech. Tü sun 
fol Br perform: — rolach —— 

Al the pſef oblems - 
"ed bn the F . — I The Laws, n 


Of the uſe of Maps, general and || Diſtances, and Motions of the 


te f 2 Flanets, end tbe aflrogomigat Prob- 
; arts of the 12 „ a6 [i lems relating 8 8 


they are delineated thereon, Of the fixed Stars, their Diſtance, 
A general Deſcription of the Earth || Magnitude, Order, Number, Names, 
and Seas, aud a 8 Deſcrip- and Appearances, with Problems 
tion of Europe, in which is given || how to know, and where to find 
the Geography of ancient Britain. them in the Firmament. 
A Deſcription of Afia, with the Of the Nature of Comets. 


_ ancient Lefſer Aſia, and the ancient Of the ſeveral Syſtems of the 


Meſopotamia, Aſi Babylon, or. ||. World, ancient and modern, &c. 


the Chaldeans, and Armenia. © And of the Origin and Reaſon of 


A Deſcription of Africa and A- || the Characters, Figures, and Names 
merica, with -a Compariſon of the || given to the Planets, Signs, and 
Extent of the four ancient Mo- Conſtellations; with the claffical 


- - narchies, and of the four protent ge- Stories and poetical Fiftions relat- 


uy bee 125 ' ing thereto, 
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cription of the l erium ad An wer- 


4 


AY ) 


In the Courſe of theſe LEcTurEs, which are particularly 
adapted to the Capacities of young GENTLEMEN ſtudying 
the Claſſics, and to ſuch as are deſirous of being acquainted 
with the Aftrorum Scientia, abſtracted from mathematical Cal- 
culations, is ſhown the Method of finding the Latitude, from 
the obſerved Altitude and Azimuth, by an accurate Inſtrument. 
Allo the Method of making an Obfervitica at Sea, by the Had- 
ley's Quadrant, and Smeaton's Top, &c.— The Globes, 
Maps, Charts, and other explanatory Schemes made Uſe of 
for Illuſtratien, are all new, and of the den Conſtruction. 


N. B. The Tickets for Admiſſion are not transferable - but 
will admit the Purchaſer gratis, in any future Courſe, 


No more than twelve Perſons can enter for the ſame TO” 
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